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On Diatom Structure. 

BY EDWARD M. NELSON, 

LONDON, ENGLAND. 

BEAD BEFORE THE QUEKETT CLUB. 

WITH FRONTISPIECE. 

As time progresses, fresh discoveries in diatom struc- 
tures become more difficult, for the simple reason that 
the larger or coarser structures have all been described 
long ago, and only the finer and more delicate ones are 
left. Among these, however, there is a good deal yet to 
be done, even with our present appliances, and when fur- 
ther optical improvements are efiected there will be a 
great deal more to do. For of this we may be certain, 
that microscopes have by no means exhausted the detaild 
of diatom structure, any more than telescopes have ei^- 
li^ust^d the details of the solar s^stem^ 
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The first object to be recorded in this article is a vari- 
ation of Coscinodiscus asteromphalus (fig. 1). Instead 
of the well-known pattern consisting of a ring of larger 
areolations surrounding the finely perforated membrane 
which covers a large polygonal cell, we have a circular 
ring of brackets projecting inwards to strengthen this 
delicate membrane or cover. The perforations in the 
centre of this membrane are excessively minute, and 
those round it are far more minute than those in an or- 
dinary asteromphalus. These brackets are very similar 
in appearance to those supporting the delicate auditory 
membrane in the pjgidium of a flea. 

The second point to record is the discovery of a ter- 
tiary structute in an asteromphalus of the common form 

(fig. 8), 

This tertiary structure must be looked for in the in- 
terior of those secondaries which encircle the finely per- 
forated membrane. It is hardly necessary to say that 
these tertiaries are excessively minute. In form they 
are not unlike the secondaries of Asterolampra vulgaris. 

This is a diflBcult image, not only on account of its 
minuteness, but because of its liability to be merely an 
interference image. There are certain minute micro- 
scopic images which, although difficult to see, are never- 
theless undoubtedly true, for by no known method could 
they have been caused by interference. There are, on the 
• other hand, some comparatively large microscopic images, 
which are so likely to have been caused by interference 
that, apart from some special proof, they cannot be re- 
garded as true. The Systephania diadema (Stephano- 
pyxis corona), may be cited as an example of this latter 
class of objects. There, the structure, comparatively 
^coarse, is one that is in all respects very similar to an in- 
terference image — so much so that for long I regarded it 
as such ; but further search revealed a- broken piece with 
some of the supposed ghost structures sticking over the 
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edge, which proved the image to be unquestionably a true 
one. In the case now before us, however, its very min- 
uteness prevents this test being applied, for it would be 
quite impossible to see at a fractured edge such a struc- 
ture, even though it were several degrees coarser. 

In microscopical images all fractures and edges are 
bounded by an umbra, coma, or undefined margin. This 
umbra tends to blot out all finer structures in its imme- 
diate vicinity. Thus the umbra of a primary blots out 
(either partially or wholly) the image of the secondary ; 
much more, therefore, would it blot out a tertiary. For 
example, the postage stamp fracture in a Tricoratium 
favus is not so easily seen as it might be on account of 
the umbra of the large primary structure. On the other 
hand there is no similar diflSculty found with the postage 
stamp fracture of a P. angulatum or a N. rhomboides, 
for there is no coarser primary present. 

It is obvious, therefore, that we must resort to some 
test of truth other than that of a fractured edge. Let 
us, therefore, try counting the number of spots in each 
aperture, for if they are ghosts they will be replicas of 
some pattern — e. g. six spots surrounding a central one. 
This, though a difficult operation, has been done, and 
both a five and a four have been seen, and sometimes the 
central one has been found wanting ; further, these ob- 
servations have been confirmed by an independent obser- 
ver ; therefore we may conclude that the image is not 
that of a ghost, but an indication of an actual structure. 

If further evidence be required, it may be remarked 
that six spots with a central dot is the interference image 
or ghost of a quincunx pattern. Now, the images in 
question cannot possibly be interference images of the 
quincunx pattern of the primary polygonal structure of 
the valve, because the position of the intercostal ghosts 
would be in the intercostal areas ; again, as a dernier 
resort, it may be said that it is an interference ghost o| 
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the thirteen (more or less) spotu at the periphery of the 
cell cap : to this it may be replied that anyone making 
such a statement is bound to prove that the interference 
ghost image of thirteen (more or less) spots in a circle is 
the same as that of a quincunx pattern ; which of course 
could not be done. The crushing argument is, however, 
this : that there are structures precisely similar in every 
respect, both as to size and arrangement of spots, etc., 
which do not posssess this tertiary structure. The ter- 
tiaries cannot, therefore, be interference effects arising 
from the primary or secondary structures, otherwise they 
would be seen in all cases where the conditions were 
similar. This brings down the matter to two points : 
viz., that this tertiary structure is what it appears, or is 
an interference ghost of some as yet undiscovered quin- 
cunx membrane inside the polygonal cell. Against this 
latter supposition we have the dissimilarity in the pat- 
terns and number of tertiary spots. Pig. 3, is drawn 
from another diatom to show irregularity in pattern. 
There are, it will be noticed, six, five, four, and three dots 
round a very faint and ill-defined central spot. This 
central spot may or may not be an out-of-focus image of 
the eye spot on the lower membrane; anyhow, this is of 
no importance, for the argument rests on the peripheral 
dots. No one will contend for a moment that such an 
irregular pattern is merely an interference effect, and 
not the image of an entity; its very irregularity nega- 
tives the idea. Moreover, it should be noted that this 
is a coarse structure. 

Now, with regard to the meaning of this tertiary 
structure, my theory is that it is a stage in the evolution 
of the central perforated membrane; the large spots at 
the periphery become divided up and thrown into the 
central portion, while other large ones are formed to be 
broken up in their turn until the valve has reached 
its adult size. 
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Fig. (T, shows this going on, for we have the large peri- 
pheral secondaries breaking into two dots, and the two 
dots thus formed becoming an integral portion of the 
central perforated membrane. It will be noticed that the 
large peripheral secondaries are in all stages; some are 
only just beginning to notch, others more advanced are 
nearly cut in two. 

That something of this kind takes place, the figures in 
illustration of my paper on the '^Formation of Diatom 
Structure," go to prove; further. Figs. 2, 4 and 9, illus- 
trate the same thing, and are especially interesting be- 
cause they are the first stages in the formation of the 
delicate perforated cap of the Asteromphalus; these may 
be found forming a graduated series from the elementary 
triangle up to the Asteromphalus pattern-, as generally 
known. 

The evolution of the peripheral dots from the triangle 
is interesting. I am now able to give a more complete 
account of this, owing to the discovery of some inter- 
mediate forms since my previous paper. 

In the first instance, for a terminus ad quem, we have 
merely the plain polygonal (practically speaking hexag- 
onal) structure with the usual eye-spot layer attached. 
Next we find an equilateral triangle at each intercostal, 
the apices of- the triangle pointing to the centre of the 
hexagons, and the sides of the triangle cutting the sides 
of the hexagon at right angles (fig. 2). Next we find the 
triangle growing larger aud the apices of it becoming 
blunted. Next a large dot is formed between the par- 
allel sides of two adjacent triangles at a point about 
half way between the intercostal points. By this means 
six large perforations are formed in each hexagon, not at 
the angles of the hexagon, but at the bisection of its 
sides (Fig. 9). About this period the blunted apices of 
the triangle became notched, the notches deepen, and 
eventually become perforations. These perforations 
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which are at the intercostal angles, are not so large as 
those at the bisection of the sides of the hexagon. At 
this point, then, we have twelve perforations ronnd each 
hexagon, six large ones at the bisection of its sides, and 
six small ones at the intercostal angles. At the next step 
the small intercostal perforations become elongatHd,then 
notched, and eventually divide into two. The microsco- 
pical resolution of these is precisely similar to the split- 
ting of close double stars with a telescope (Fig. 6). Up 
to this point we have not had any trace of the fiuely per- 
forated central membrane, hut now it begins to appear 
round those intercostal spots which have divided. Fig. 
6 shows this stage, and the suggestion I offer is that the 
minute perforations in the central portion are formed by 
the breaking up of the six peripheral intercostal dots. 
Thus far in no case has the large dot at the bisection of 
the side of the hexagon been seen to break up : the ac* 
tivity is confined solely to the intercostal dots; in short, 
it is from the intercostal point that the whole secondary 
structure originates. This brings us to what has been 
considered as the mature Asteromphalus pattern, a num- 
ber of large perforations, more or less similar in size, 
surrounding a finely perforated sieve-like membrane, the 
whole forming a cap to the primary polygonal structure. 
The discovery of the new tertiary structure would seem 
to show that the ordinary Asteromphalus is not the ter- 
minus a quo of this diatom, but that after a time the 
whole of the peripheral dots, those at the bisections of 
the sides as well as those at the intercostal angles, break 
up and form an extended perforated membrane. By this 
means the intercostal silex becomes so reduced that the 
operation need only be repeated two or three times, when 
a uniformly perforated membrane will be formed over 
the whole of the valve. Diatoms of this form do exist : 
may they not be regarded as the fiual forms, while the 
common Asteromphalus is merely a stage in the evolution. 
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The following is an enumeration of the steps in the 
evolution: — 

Ist. A small equilateral triangle is formed at the in- 
tercostal junction of the polygonal cells (Fig. 2). 

2nd. The angles of the triangle become blunted. 

3rd. The blunted end becomes notched (Fig. 4). 

4th. The notches deepen, and eventually becoming cir- 
cular, form a perforation at each intercostal angle. At 
the same time the sides of the triangles form a larger 
perforation between them. The larger perforations are 
situated at the bisection of the sides of the hexagons 
(fig. 9). 

5th. The peripheral perforations situated at the inter- 
costal angles break into two, and by repeated subdivi- 
sions form the central finely perforated membrane 
(Figs. & and 1). 

6th. The peripheral perforations, when the central 
membrane is complete, become more or less of a uni- 
form size, and then break up into tertiaries (Fig. 8). 

7th. Repetitions of the sixth process produce a uni- 
form and delicate perforated membrane over the whole 
of the valve. .* 

Beyond the sixth we cannot with certainty go, for we 
have no evidence concerning the seventh or final stage. 
The sixth stage may be the last, or it may go on repeat- 
ing Itself, after the manner of the fifth, until there is 
formed, not merely a cap to each polygonal cell, but a 
complete membrane covering the whole surface of the 
valve ; and further, may not this be the adult form of 
the valve ? 

I have frequently seen such valves : they consist of a 
primary honeycomb structure, with an eye-spot layer be- 
low it precisely similar to an Asteromphalus, but having, 
in place of the well-known caps to the cells, a delicately 
perforated membrane extending over the whole surface of 
the valve. The suggestion (merely a suggestion, for I am 
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quite unable to prove it) I now throw out is that a valve 
consisting of polygonal primaries entirely covered with 
a uniform and delicately perforated membrane is the 
adult form of the diatom known as Coscinodiscus aster- 
omphalus, and that this is formed by the continual repe- 
tition of the seventh stage. 

All who have conscientiously worked at these images 
will, I believe, admit that all the stages up to the sixth 
are proved. With regard to the last, it may be left sub 
judice until further evidence is forthcoming. In conclu- 
sion, let me say that the diatoms were from the Notting- 
ham deposit, and the slide was kindly given to me by 
Mr. Ingpen. All the stages up to the fifth inclusive 
have been observed in many diiferent mounts, but the 
sixth has only been seen in that slide, and another old 
slide mounted by Moller : probably careful search would 
reveal the structure in almost any slide containing Not- 
tingham Coscinodisci. 

Let us in conclusion turn back for a moment to our 
first step. It would be very interesting to learn what 
was really the terminus ad quern of this species. Is it the 
primary polygonal structure, or the eye-spot layer; or is 
the eye-spot layer formed out of the polygonal structure, 
or vice versa ? As there is nothing particularly minute 
about these structures, it ought not to be difficult to 
find an answer to these questions. 

In these Nottingham slides there are examples of a 
diatom which possesses large circular primaries with 
broad intervening silex. Very similar valves are also 
seen having a large number of primaries and consequently 
narrower intervening silex ; others have a still larger 
number, and so on until we find the circular primaries 
compressed into hexagons. It is important to note that 
this compression into hexagons commences at the peri- 
phery of the valve, the last primaries to retain the circu- 
lar form being situated at the centre of the valve. This 
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is strictly in accordance with the law of diatomic growth 
viz., mature at the periphery, immature at the centre. 

Although these forms have specific names allotted to 
th^tn, I regard them as being early stages in the evolu- 
tion of the Asteromphalus. 

With regard to the eye-spot layer, it is altogether ab- 
sent in the first stages, but makes its appearance when 
the primaries assume their hexagonal or polygonal shape. 
The terminus ad quern may be said to be a circular plate 
of silex sparsely perforated with circular primaries. 

DISCUSSION. 

Mr. Nelson said he was indebted to Mr. Ing-pen for this 
beautiful diatom slide, the material of which came from the 
Nottingham (Maryland) deposit. It was just the sort of 
slide he liked to get hold of for this purpose, with the dia- 
toms smashed up all over the slide. 

Mr. Ingpen said the slide had been sent to him as a sam- 
ple of mounting in high refractive media ; he believed in 
this case the medium was antimony. The deposit itself 
was a very interesting one. Professor Hamilton Smith 
at that time was experimenting a great deal on media of 
high refractive index, such as bromide of antimony, 
bromide of arsenic and piperine, giving an index'of a little 
over 2, and they certainly made the objects mounted in 
them very distinct. There was another thing about this 
particular culture worth mentioning, and that was, it had 
never been doctored to any great extent, and therefore the 
structure stood well in the process of mounting; and the 
fact of Mr. Nelson finding these tertiary structures was 
no doubt due to the material not having been over-washed. 
When mounting in these high refractive media he always 
found this particular culture was much more successfully 
dealt with than any other. He had not mounted these 
slides for the sake of the beauty of the specimens, but 
rather to see the effects of the different media, and it was 
found almost impossible to mount many of these forms 
without fracture. Mr. Ingpen thought it highly probable 
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that if .the diatoms were cleaned with acid and were not 
properly washed afterwards some of the mounting* media 
would be affected in the way suggested, the perfection of 
the structure in his slide was no doubt due to the fact that 
the material had not been previously over-cooked. 

The President thought that in considering the special 
forms which silica might take in the structure of a diatom 
a possible explanation might be found on the theory that 
the process of deposit might be a vital process and not a 
mechanical one. 

Mr. Ingpen said he was much inclined to this view, and 
often thought that the development of a diatom might be 
somewhat the same as the formation of a shell, where the 
animal absorbed lime in a soluble form on one side and de- 
posited it in an insoluble form on the other side. The ter- 
tiary structure might possibly be the very origin of the 
diatom. 



On Some Micro-Cements for Fluid Cells. 

BY CHARLES F. ROUSSLETT. 
BEAD BEFORE THE QUEKBTT CLUB. 

Three years ago I read a note on Clarke's Spirit-proof 
Micro-Cements, which had proved reliable for many years 
in secuirely sealing micro cells containing methylated 
spirit. I then recommended this same cement for cells 
containing watery fluids. It appears, however, that I too 
hastily jumped to the conclusion that, because this 
cement is good for spirit mounts, it would also be equally 
good for watery fluids, a conclusion which seems natural 
enough. After three years' experience I must pronounce 
it a complete failure as regards watery fluid mounts, 
while the spirit mounts remain as good as before ; and 
I hasten to communicate these facts, so thaf others may 
profit by my experience. 

The possession of a thoroughly good and reliable 
cement for fluid, and especially watery fluid mounts, is so 
important to microscopists, that I hope all who have any 
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special knowledge and experience in this direction will 
communicate their experience. Owing to the failure of 
the cement to keep in the water, I have had to remount 
over three hundred slides of Rotifers. I have a few deep 
cells filled with fluid which have kept very well for four 
or five years, but it appears the greatest diflBculty is met 
with in small shallow cells, which contain only a fraction 
of a drop of water. 

I have continued my search for a cement which will ab- 
solutely prevent the evaporation of water. It seems 
that all cements containing solid particles become porous, 
or at least slightly pervious to watery vapor, when once 
quite dry, and therefore it appears to me that one of the 
objects to be aimed at is to prevent the total evaporation 
of the solvent. 

A cement that has been specially recommended is a 
mixture of two third parts of gum damar dissolved in 
benzole, and one third coachbuilder's gold size. This has 
undoubtedly very good qualities ; it flows readily from the 
brush, is very adhesive to glass, and makes a perfect 
joint between the cover-glass and slide. The water or so- 
lution of formalin in the cell has no effect upon it. On 
the other hand I have been warned against the use of gum 
damar, because when its solvent is all evaporated it can 
be scraped off as a white powder; but the admixture of 
gold size modifies this property considerably. Gold size 
alone has long been known as a good cement, and I have 
been recommended by a maker to use the variety known 
in the trade as extra stout, which is not so liable to run in, 
and which never becomes absolutely hard and dry, and 
when scraped comes off in strings. Pure gold size, how- 
ever, does not adhere so strongly to glass as when mixed 
with gum damar. The solvents of gum damar and gold 
size are benzole and turpentine, and it has been suggested 
to me that the evaporation of the last trace of these sol- 
vents might be prevented by covering the gold size with 
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a ring of another cement, having a purely alcoholic or 
maphtha solvent. 

Such a cement is Ward's brown cement. In some re- 
spects this cement resembles Miller's caoutchouc cement, 
but it contains no caoutchouc and is more finely grained 
and better in quality ; it dries with a fine gloss, never 
cracks, and is not attacked by benzole or turpentine ; its 
composition is not known, and its best solvent is a mix- 
ture of wood naphtha and methylated spirit. 

Taking all these considerations into account, I have of 
late sealed my fluid cells, which are hollows ground out 
in the glass slip, containing mounted Rotifers, as follows: 
— First I close the cell with the gum damar and gold 
size cement, which fixes the cover-glass firmly to the 
slide : when this is dry I put on a ring of the pure gold 
size, and when that is dry a third ring of Ward's browu 
cement^ taking care that each succeeding coat slightly 
overlaps the previous ring. 

In this way I hope that my slides may remain perma- 
nent, but it will take years of experience before a defi- 
nite judgement can be pronounced. 

Recently a friend sent me an old slide, an anatomical 
preparation, mounted in a deep glass cell in some watery 
fluid with a small bubble in it, which he said was at least 
forty-flve years old. He could give me no further infor- 
mation, except that the bubble had always been there, 
and had most probably been left in the mount intention- 
ally to act as a safety valve against the expansion of the 
fluid. Here, then, is a fluid mount which can be called 
permanent, and I therefore tried to flnd out who the 
mounter was and how it was closed. It has two coats of 
cement, flrsta yellow cement like gold size, and over that 
some black alcohol cement. Mr. W. Suffolk, gave me 
full imformation on this slide, and valuable suggestions 
regarding fluid mounts in general. He say : 

"The slide you send me is by Hett, a well-known 
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mounter. The period you name is correct; I have a few 
of his slides purchased about 1854-5. All I have are 
still in good condition ; the included air bubble is in all 
of them. I consider the yellow varnish to be gold size, 
which was much in use by the best of the early mounters ; 
the black finish is probably a mixture of shellac and lamp 
black, added merely for ornament and harmless under 
the circumstances; the bare gold size would not have been 
sightly enough for sale purposes. The usual mounting 
fluid for such preparations (thick injected organs) was 
dilute alcohol ; sometimes a saline solution, sometimes a 
little creosote has been used with the alcohol, with or 
without glycerine. In remounts I. have successfully re- 
placed it with distilled water plus 5 per cent carbolic acid 
plus 5 per cent glycerine ; this mixes freely with any of the 
above fluids and gets rid of the volatile alcohol — which 
I think it well to do. The enclosed air bubble I consider 
good, and when a cell contains any quantity of fluid I al- 
ways use it : it acts as a spring, the expansion of the fluid 
in a perfectly filled cell sooner or later forcing the 
weakest point of the cell when it expands from increased 
temperature. The included air bubble is a very different 
thing from an intruded one, which always means mischief. 

"I have had no experience of formalin, but from its 
composition should consider that, like alcohol, it would 
attack shellac, therefore think you have done right in us- 
ing gold size. I have rather a dislike to varnishes and 
cements of which the composition is unknown, as, how- 
ever well they may be spoken of, you are quite in the 
dark as to their action on mounting fluids. 

"My varnishes are practically two : gold size, — this is 
composed principally of boiled linseed oil, possibly com- 
bined with a resin dissolved in turpentine, in fact a first- 
rate oil varnish. It should be obtained at a good shop 
and be of the best quality. My other varnish is shellac, 
which I always make myself ; it is almost as easy t^o p[i^^Q 
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as gum-water. Simply place the best shellac you can ob- 
tain in a large bottle not more than half or three-quarters 
full with strong alchohol, shake up frequently until the 
lac is dissolved : it is best mad^ at ordinary temperature. 
The result is a turbid mixture. If you make about half 
a pint, add a teaspoonful of red lead to the solution and 
shake it up; in a few days the red lead will have carried 
down all the thick matter, leaving a fine clear varnish, 
which decant. 

''Shellac varnish resists glycerine and its compounds, 
but has the defect of being brittle, unlike gold size, which 
retains considerable toughness after the lapse of many 
years. For ringing balsam mounts I add twenty drops 
of castor oil to 1 oz. shellac varnish, but for pther pur- 
poses use it pure. 

''The principle of securely closing a cell containing 
fluid is to use first a varnish not affected by the medium, 
irrespective of its brittleness, and when the fluid is se- 
cure, use with a reliable varnish for security. 

*'My practice with glycerine and compounds is this, 
which will show what I mean. When I have put on the 
cover I clear away with a fine pipette and suction as much 
fluid as I can, absorbing the rest carefully with scraps of 
blotting paper ; I then ring with a solution of damar in 
benzole, a weak and bad varnish, but which has the use- 
ful property of sticking to wet glass. When dry I wash 
under a tap so as to remove all traces of glycerine; this 
is important, as no sound joint can be made so long as 
glycerine or other fluid that persistently adheres to glass 
is in the way. I follow with a ring of shellac (pure), when 
dry wash again and then give two or three coats of shel- 
lac, washing if there is any doubt about the joint being 
perfectly clean. The glycerine is now secure, and the 
mount is then secured with gold size, which should be 
laid on thinly and at least six coats. I have never found 
a slide to leak. If gold size had been used at once the 
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very penetrating glycerine would soon have found its way 
through. This is the general principle, varying the var- 
nishes as circumstances and the mounting fluid require. 
Marine glue, much in vogue for securing cells to glass, has 
failed to stand the test of time ; india-rubber compounds 
are notoriously unstable. For fixing glass cells on slips 
I have made a firm joint with a mixture of red lead and 
white lead after the manner of the blacksmith's hot- 
waterjoint. I take flake white from the tube and work 
powdered red lead |nto it with a palette knife until it be- 
comes too stiff to work comfortably ; I then dilute with 
gold size only a small portion at a time as I want it, as it 
hardens very rapidly when the gold size is added. Press 
the cell hard down so as to have the thinnest secure film 
of cement, and keep in a warm place for a few days; turn 
off the surplus ooze before it has become too hard, and do 
not use the cell for at least a fortnight. Your excavated 
cells and solid cast ones used by Hett are of course bet- 
ter than any built-up ones." 

It will be noticed that he advocates five or six thin 
coats of gold size instead of one thick one. The reason 
is that oil varnishes, after the evaporation of the turpen- 
tine, harden not by evaporation of the oil, but by its ox- 
idation, fcrming a tough layer, and therefore the process 
goes on best in a thin layer. Finally, I would recom- 
mend for extreme durability for fluid mounts such as 
mine, in which the mounting fluid is formalin, or similar 
watery fluids, first a coat of pure damar in benzole, then 
a coat of the mixture of damar and gold size, followed by 
three or four thin coats of pure gold size at intervals of 
twenty-four hours, and lastly a finishing coat of Ward's 
brown cement. The *^extra stout" gold size I am inclined 
todii»card again, because it does not adhere to glass so 
firmly as the ordinary quality. 

DISCUSSION. 

In discussing" the above paper. Dr. Measures said it al- 
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ways seemed to him that they should keep in mind the two 
great principles involved in the use of any cement — ^that it 
was wanted to secure the contents aguinst evaporation, 
and to prevent the cover from moving. His experience 
was that they must prevent by all means the escape of the 
last trace of solvent from the cement employed, whether 
the object was mounted in balsam or in fluid, and to ensure 
his the best way was to cover the cement with another 
which was dissolved in a different solvent — gum damar 
was a good material when the solvent was benzole, and a 
spirit cement over that would prevent the escape of the 
last trace of benzole and be perfectly durable. He has 
some slides which were cemented with gum damar and 
gold size overlaid with shellac and spirit cement, and these 
had remained good after a number of years. He had also 
some which had been sealed with Brown's cement, but 
this had failed. The first requisite was to get something* 
which would not be acted upon by the fluid in the cell ; and 
the next was to give this an overlapping layer of some 
other cement which was not acted upon by the solvent 
of the first. 

Mr. Karop said he had a series of slides of Tipula pre- 
served in glycerine, which were ringed with Miller*s 
caoutchouc cement, which seemed quite g-ood, Mr, Mor- 
land's idea was of course very good, but it would, he 
thought, be found rather difficult to make one's own cement 
in the small quantities required, especially such materials 
as gold size. HoUis's glue was good, and he believed this 
was made of caoutchouc dissolved in a/<7<7^ naptha, «^/ min- 
eral naptha. 

Mr. Karland said he had recently received three slides, 
dated 1851, containing desmids, and the fluid in these was 
intact ; they were sealed with what looked like gold size- 
Mr. Nelson said he had some very large insect prepara- 
tions, and none of these had ever burst through the expan- 
sion of fhe fluid. Another thing worth mentioning in con- 
nection with this subject was that he had been told by a 
mounter always to make the cover-glass a little concave, 
and then the changes of temperature would not be so likely 
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to lift the cover when the fluid expanded, as the cover-g-lass 
would be able to spring* sufficiently to resist the pressure. 

Mr. Hinton said all those which he had seen of this kind 
had an air bubble in them, but he did not think they were 
any the worse for this ; no doubt it allowed of the expan- 
sion and contraction of the fluid in the cell. 

The President thought they had had a practically useful 
discussion. About thirty years ago he belong-ed to a small 
microscopical society at Manchester, and the members 
used to practice mounting* objects ; bnt they got into very 
considerable difficulties with reg-ard to aqueous fluids. 
Some few of their members, especially one man, however, 
seemed to have no trouble, and specimens which he mount- 
ed then were as good as ever at the present time. He 
thought that personal equation came in very considerably 
into the matter — one man failed whilst another seemed to 
know exactly how to . do it without knowing- why. He 
thoug-ht Mr. Morland had hit the right nail on the head in 
saying that the cements sold under the same name were 
not always of the same composition, and therefore they 
might succeed at one time and yet fail at another with ce- 
ment of the same name, although purchased from the 
very same place. He felt pretty certain that very much 
depended upon the ability of the person who did the mount- 
ing, as also upon the way in which the slides were mount- 
ed, and to what temperature they were afterwards exposed . 



Microscopy by the General Practitioner. 

BY W. N. SHERMAN, M. D. 

Merced, Cai,.. 

No instrument yet devised by the ingenuity of man 
equals the microscope in its universal application to 
research in the broad domain of science, and its practi- 
cal relation to medicine is well known. The greatest ad- 
vances made in placing scientific medicine on its true 
foundation date from the application of the microscope 
to physiological investigations. The microscope alone re- 
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veals the true nature of many diseases — hence what a 
beautiful and useful thing it is to settle so many points 
that are a great trouble to the physician. 

The younger graduates in medicine have received in- 
struction in practical microscopy and bacteriology,but the 
older ones did not enjoy the same advantages when per- 
suing their medical education. If, therefore, the senior 
practitioner expects to continue his calling as an up-to- 
date man, he must dig it out himself, with the aid of good 
modern text-books, and earnest personal effort. This is 
not a diflBcult matter if given intelligent study. We too 
often imagine a scientific subject hard to master, but af- 
ter starting we are surprised that our interest and 
pleasure therein has made it easy, and gradually and al- 
most unconciously we progress toward the end of a com- 
plete and practical knowledge of c*ar subject. 

The first necessity is a good modern instrument and a few 
good objectives — this is vital to success — for inferior in- 
struments will only hinder and discourage the worker. 
With a little attention to details and the directions fur- 
nished with instruments, one is soon able to acquire suf- 
.ficient skill in manipulation to begin the study of simple 
objects. Starting with such clinical work as the micro- 
scopical examination of urine, and a careful study of 
urinary crystals, deposits, tube casts, puscorpuecles, etc., 
he is soon ready and anxious to take up a higher class of 
work, such as the examination of the blood. With these 
studies one may readily acquire suflScient skill in the 
manipulation of a good instrument to do all ordinary work 
in practical microscopy. As the interest increases the 
pleasure also grows and one soon finds his enthusiasm a 
strong stimulant to greater effort and better work. 

I shall now briefly allude to a few of the uses of the 
microscope that will serve to make us better physicians, 
to increase our interest in our calling, and to render us 
more worthy the confidence and esteem of our fellow 
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practitioners and of our patrons. The microscope will be 
found of great service in tj^e diagnosis and prognosis of 
disease and a trusty guide to point out indications for 
treatment. Probably the most frequent use will be the 
examination of sputa for the tubercle bacilli. This is the 
quickest and surest method of diagnosis and the best 
guid^ as to the progress of a case under treatment. 
Sometimes the sputa reveal streptococcus infection which 
is an indication for treatment by an antistreptococcus 
serum. The same test and treatment has been very suc- 
cessful in many forms of septicemia. 

The subject of hematology is of itself a vast field for 
study. It has become an important matter in the diag- 
nosis and treatment of many diseases and is the only re- 
liable method of differentiating idiopathic anemias, per- 
nicious anemia, leucocythemia, and the various forms and 
degrees of blood impoverishment. The discovery of 
bacteria and other micro organisms in the blood has 
prompted more frequent examination and careful study 
of this vital fluid. Ehrlich's method of staining blood 
corpuscles has widened our knowledge of the part played 
by the phagocyte in its warfare against bacterial invasion. 
Virchow's teaching of the emigration of the white cell 
in pathological processes and Schultz's observation of 
the morphological dissimilarity of the white cells in cir- 
culating blood, are important advances in hematology, 
which we cannot afford to ignore. So many conditions 
and diseases are illuminated by a careful study of the 
blood, that it has become a very important and valuable 
procedure in medical diagnosis. The Widal test applied 
to the blood of typhoid fever patients has become a reli- 
able means of diagnosis and is used by the Board of 
Health of the city of New York as the oflScial test. 

Before attempting to work with the microscope in clin- 
ical or other studies, it is essential to future success and 
good work that one should become thoroughly acquaint- 
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ed with the instrument and its manipulation, and that one 
learns how to see with it. The fact of having a fine mi- 
croscope and accessories in one's possession, is not evi- 
dence of ability to use it and work with it. It is well for 
the medical microscopist to commence with the primitive 
forms of life and to observe and study them closely. 

The study of the white blood corpuscles can never 
mean much to the man who has never studied an ameba ; 
still, there is no reason why every medical man or student 
should not frequently see this primitive form of life so 
nearly representing true active protoplasm. Amebasare 
easily obtained from the horse trough, ponds, or ditches, 
and may be observed undergoing their characteristic 
changes in form, and to the student of phagocytosis, ex- 
amples can often be offered of amebas devouring bacilli, 
some thriving on them and others dying from the poison 
developed by the ingested bacteria. It is not alone the 
white blood corpuscles whose prototype is found in our 
ponds and ditches. The action of the cilia of ciliated 
epithelium is diflScult to see and understand, yet the vor- 
ticella^ a comparatively large organism will nicely illus- 
trate a cell of ciliated epithelium. This one-celled animal, 
when expanded, presents a cup-shaped form whose motion 
is capable of creating currents to or from this cup. 

The fresh water algsB present a good example of pro- 
creation in their earliest development. The diatoms offer 
a fascinating field of study. They are valuable as test 
objects and teach us to observe fine, delicate outlines and 
structure and to test the defining and resolving power of 
our objectives. They are common and may be found in 
both fresh and salt water, in oyster juice, in polishing 
powder, earth, sand, and in our drinking water. These 
are profitable studies to the medical man who desires to 
master his instrument and will teach him to judge accu- 
rately the value of what he sees and to gain a clearer in- 
sight into the life of individual cells than he can ever 
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learn from the more practical medical microscopy of the 
schools. 

The eflforts being made in favor of pure food must ne- 
cessarily bring the scientific physician into this field of 
research and his services will be required to asijist the 
proper authorities in their regulation of this matter. He 
should be able to detect adulterations in nearly all forms 
of food products. The public regards him as the guardian 
of its health ; to merit the confidence reposed in him he 
must of necessity know something of these questions and 
ho w to investigate them. A special microscopist or chemist 
cannot reside in every country village, and the simple 
forms of this work must be done by the physician. He 
should be able, by modern methods, to detect a tubercu- 
lous cow and to analyze and examine infected milk. At 
present an overwhelming weight of evidence points to 
the presence of bacilli in the milk of infected cows. It 
is not necessary that tuberculous ulcers should be 
present on the udders. Bacilli have been demonstrated 
in the milk from udders without tuberculous lesions dis- 
coverable to the naked eye. One should be able to care- 
fully make the tuberculine test, and, if necessary, to 
verify it after death by a microscopical examination. 

The physician should be able to inspect meat, and to 
detect impurities in lard, spices, starches, and various 
other food products. In the great pork packing estab- 
lishments of Chicago, female microscopists are constantly 
employed and from each slaughtered hog, a small pie<5e of 
the diaphragm is extracted and placed under the micro- 
scope in order to detect the trichina spiralis if present. 
This was made necessary by discrimination abroad 
against our meat products. It is high time we at home 
took some steps to protect ourselves, and demand an of- 
ficial inspection of all meat sold to the public, by a com- 
petent oflBcer. The physician must prove the best quali- 
fied person for this work, if he is well informed in mi- 
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f^ttmsfy^j ami bo^eriolagy. Wbih. :;aj3^ t»iL9CaiLt adTmnces 
•vf iiULi^iarT scienee tAert* will ae izutirsoaeii t{<'inandff for 
iioe secTiees of sciexLuiJie po.ynii'ftL.'Tffw Ex ih& coon. try ms 

TKe pLjifieiazi L$ olC^h eaIL«ti a^ ax •sxpt'f:: aaii if ke is 
aUe to oje tae microscope, ex n;$ Kpocai^iua %a forennc 
BKii^tiLe. Bis kxowleiig^ wiH be fx tiifaiaxti ui*i kis eTi- 
dftiLee of gre&ter \raixe. Tke iiLicrt:«x«iXL5^^rj of poisons 
is €>^f itself a Tast £eLi of rcseorex. Xk« •i*(SeeQoii of 
cruse is oftex znAiie easr Ibj iil«&xs >jf iiae 3L5crQ«scop« in 
Iioaetit ax(i skilfiil Lubis^ In imLj be <sf erens Tnlae in 
tietectiiLg' era;$iir«s axd ghangea ix indx:c$cripa« t&e cbar- 
aeter of ixk. lead pexgfliag. iracfxg%. axd ^xe 'iesectian of 
fo^cd sigxaULres. Tfte iiiexti&aiiox cf blood stains, 
seminal st&ixs^ kair fibef'. etc... o-ftiiBL leads to- txe discoT- 
eryof the giiilty. axd iuas £Xv<bi to tLe ntBcnoscope its 
r^patatii>a as ax --iixeiTix^ deteetfre.'" 

Tlie appliicasion ot tLe Baic!roM«t^pe tis- ajszieoiture^ kor- 
ticnltnrer Titicnitnre. minecmlioej. coxtae^iis diseases of 
animals, focd adiLiieratioELSr tke asaljsLs of water and 
milk, and tke micro-ckemical inrestieatioms of poisons^ 
etc, mi^kt be profitaMy dwelt opom dM time permit. 

For tke am&itioos inrestigator or stiiodent tkere Is a 
Tsst field for inTestijgation <Natside tke limits of medical 
microscopy. Tkere is scarcely a microscopic object wkoae 
erery detail cannot witk tke camera's aid^ ke repiodnred 
on paper, kence tke great value of pkotomicrograpks for 
illustrations or reproductions. Glass neantiTes of micro- 
scopic objects kaTe been adndtted as evidence in eourta 
of justice. From suck negatives tke laniem ^de may be 
made and tke same object be projected upon canvass 
screeLS by means of sunligrkt or electric ligrkt. Tkis is a 
Tsluable metkod of teacking class«»^ and illustrating lee- 
lures. Charcot illustrated patkolAgical conditions in kls 
clinical lectures in tkis manner and it was looked upon as 
a marvelous, novel, and attractive metkod of teacking. 
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What shall we say in regard to practical bacteriology 
for the physician? In modern clinical diagnosis and the 
application of pathological methods, microscopy and bac- 
teriology are so intimately associated as to be insepara- 
ble. In the physician's laboratory the microscope and 
culture tube go together. If we expect to keep abreast 
of the times and to give our patients the benefit of 
modern medical science, we must be able at least to solve 
the ordinary clinical problems of the laboratory. Our 
microscope must be a modern instrument to be used 
alongside the clinical thermometer and the stethoscope. 
It is as necessary in general practice as are aseptic pro- 
cedures in surgical practice. 

The prevailing opinion that the necessary laboratory 
apparatus are intricate and expensive is an error. A 
laboratory can be furnished in a simple and inexpensive 
manner, and the essential laboratory equipment, like the 
essential knowledge of its manipulation, may be gradu- 
ally acquired. The items of expense are not an obstacle, 
for any ingenious mind may devise and a skilful hand 
construct, most of the necessities. Aside from a good 
microscope stand and good objectives, a microtome, hem- 
atocrit and centrifuge are desirable and the incubator, 
sterilizer, and water bath are indispensable. A sharp 
razor, a cork, and a little paraflSn, answer the purpose for 
a modest beginner until he is able to afford a hand or 
machine microtome. 

For a centrifuge the tubes may be purchased for a trifle 
and their adjustment to a rapid rotating apparatus can 
be improvised. If one can command a small electric 
motor, it is an improvement over a hand apparatus. The 
Arnold steam sterilizer is a cheap and efficient device and 
may also be used for sterilizing surgical instruments. If 
this is not attainable, one may use an ordinary Hoffman's 
iron water bath, and upon it place a copper pail with per- 
forated bottom, and an inside rack for holding the tubes. 
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When the steam escapes from the tube, in the cover, it is 
evidence of the proper interior temperature. The oven 
of a small gasoline stove answers the purpose of a dry 
sterilizer aud incubator. The chemical reagents and 
glassware are simple and inexpensive. Mogt of the large 
cities now afford special instructors in bacteriology, hut 
when one cannot afford the time and means for such 
a course, he must content himself with the only recourse 
left, viz ; to work it out, by practice alone, with the aid 
of a few good books. 

Every general practitioner should possess the ability 
to give to his patients the benefit of»as thorough diagno- 
sis and scientific treatment as a progressive science af- 
fords. At the present time there is no excuse for the 
physician who does not prepare himself to perform 
thoroughly the work demanded in routine daily practice. 
Two of the most common errors in diagnosis apply to 
typhoid fever and diphtheria, both of which are easily 
recognized by means of laboratory methods. The clini- 
cal impossibility of making an accurate diagnosis of 
diphtheria without a bacteriological examination should 
prove an inducement to a progressive physician to equip 
,his own laboratory for accurate examinations. Boards of 
health in cities often supply the physician with sterilized 
test tubes and swabs for collecting material from sus- 
picious cases when they are returned for laboratory ex- 
amination and report. Where such advantages are not 
available, as in country practice, a careful bacteriologist 
might make a satisfactory examination with a bake oven, 
wash boiler and other kitchen utensils, as substitutes for 
the regular sterilizers and incubators. 

The same truths apply to many other diseases common 
to every day practice. If time does not permit the mak- 
ing of the various necessary culture mediums, they may 
be obtained ready for use from the laboratory of Parke, 
Davis & Co., or that of some near-by bacteriologist* 
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Gelatin, agar, blood serum, etc., may be preserved for a 
long time by taking the following additional precautions, 
which shortens the labor of frequent preparation. Test 
tubes are cleaned, plugged in the ordinary way except 
the cotton is only one-half the usual length. They are 
then sterilized in a hot air sterilizer and filled immediate- 
ly; after filling, the cotton plug is pushed into the tube 
half an inch below the top and tlie plug of antiseptic cot- 
ton put over it. After thorough sterilization the tubes 
are closed with a rubber cap and placed in an air-tight 
fruit jar to prevent evaporation. The antiseptic cotton 
used for this purpose is best soaked in a solution of 
water 100, alcohol 20, and copper sulphate 3, then dried 
slowly. — Occident. Med. Times. 



EDITORIAL. 

In 1899. — The Journal is now entering the twentieth year 
of issue and with the exceptionof last year (1898) has made 
some perceptible advance in every volume. We purpose 
this year to still push ahead and make a better journal than 
ever before. Many recent occurrences have encouraged 
us to think that we can do so. We have a list of friends who 
have stood by us through thick and thin, whom we prize 
highly and for whom we pi^rpose to do all in our power. 
Our circumstances are now more favorable for making- a 
first class periodical than heretofore and without ^ny 
boasts or promises we are going ahead to do our best dur- 
ing 1899. We hope to send ou_t each number on the first 
day of the month in which it is published. Microscope 
dealers have more and more declared that the business 
does not warrant them in advertising and certain manu- 
facturers think it wise to enter the field of journalism 
themselves so as not to have to pay us for advertising. 
We are therefore obliged more and more to rely upon our 
subscribers for the money with w^hich to pay printer's bills 
and shall appreciate prompt action on their part in making 
remittances. A word to a friend is of course sufficient. 
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Our list of foreig-n correspondents has larg-ely increased 
and we now have friends all over the world in nearly every 
nook and corner. We trust our home lists will corres- 
pondingly increase during- the new year. To all we extend 
a hearty greeting-. 



LETTERS TO THE EDITOR. 

GATES' DOUBLE MICROSCOPE. 

Unless he can make opposite defects in each correct each 
other I do not see what he can gain. I tried a somewhat 
similar experiment with the telescope or spyglass in my 
schoolboy days, but it did not take me long to find out that 
mei e magnification without a corresponding improvement 
in def&nition and resolution was worthless. I think it 
possible that a double objective might be made so that de- 
fects of one system might be corrected by the opposite 
defects of the other, and in this way a much greater work- 
ing distance be obtained with a greater depth of focus and 
equal resolution. If my health was better I should try 
some experiments in this line myself. — Wm. A. Terry. 

\Vill Report own \Vork Later. — '*! have corresponded 
with Mr. Gates as to his Double-Microscope. I have 
thought favorably of it notwithstanding Dr. Stokes' stric- 
tures, especially as I made some experiments thirty 
years ago on it. I got a l-5th and a l-5th in the eye-piece 
an<J a l-15th and a l-5th in the eye-piece. That was as high 
as I could go. I had not higher objectives to try, and only 
sunlight. The definition was good enough. I intended 
to publish a paper on the subject — and still intend to do so 
when I can get the time. But I must submit my paper to 
both gentlemen. The Journal shall hear from me on it 
soon." — Arthur M. Edwards, M. D. 

Get Actual Results Properly Certified. — "I am too busy 
to write an article on Dr. Elmer Gates' tandem micro- 
scopes. Would it not be much better to get some one 
right on the ground who knows Dr. Gates and can see his 
laboratory, etc. I would suggest Dr. Frank Baker. Every 
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one would readily assent to any statements he mig-ht make 
concerning actual observation of the results obtained by 
him. Perhaps a sug-g-estion can be made in passing, and 
that is to call attention to the saying. 'By their fruits ye 
shall know them'. People are a little suspicious of too tall 
claims. No one is suspicious of actual demonstrable re- 
sults, and those are not yet forth-coming so far as I have 
seen." — S. H. Gage. 

Amplification is not Resolution. — "I regret to say that 
my impressions regarding the instrument are most unfa- 
vorable. Why? Because the result obtained is so/efy an in- 
crease in amplification (over that of a single microscope); 
and further, because increase in amplification beyond that 
easily obtained with a single microscope, // not accompanied 
with a proportionate increase in resolving power^ is practically use- 
less. What users of the microscope most urgently want to- 
day is increase in resolving power. This only increases 
with what Prof. Abbe has termed numerical aperture. 
Doubling, or trebling, a microscope in no way increases 
numerical aperture and, therefore, in no way increases re- 
solving power. The writer has used methods similar 
to those used by Mr. Gates. Photos 14 and 18, for instance 
illustrating "An Experimental Study of Aperture as a 
Factor in Microscopic Vision," Trans, Am. Microscopical 
Society^ 1896, were taken with essentially a double micro- 
scope. The idea is not new to others, although new to him. 

In 1892, the writer applied the idea in astronomical pho- 
tography, using a portrait lens instead of one of the mi- 
croscope objectives. Great amplification (for portrait lens) 
was obtained (as with the Gates double microscope). Res- 
olution, however, was wanting (as with the Gates double 
microscope). An account of this apparatus and of the de- 
fects in its products, illustrated with photographs of an 
eclipse of the sun, may be found in The American Annual 
of Photography and Photographic Times Almanac 1897, P. J55. 
Corresponding defects, as to resolving power, are insepa- 
rable from the products of the Gates' double microscope 
camera." — A. Clifford Mercer. 
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Methods Unscientific. — ''I think Prof. Gates has rushed 
into print too soon with his expectations based upon some 
very crude experiments. He discards expensive, high 
g-rade lenses and obtains better results with two micro- 
scopes in tandem, fitted with any old thing's for objectives. 
To prove his point he exhibits a confessedly 'bad' photo- 
g-raph. At length surmising that the ordinary objectives 
are not bearing the strain very well he has ordered spe- 
cially corrected objectives and some new apparatus, — 
things which would have been done and the whole tested 
fully, by a wise experimenter before writing at length 
and drawing on his imagination. Any distinct advance on 
these lines will be through the aid of specially corrected 
objectives of the highest grade, and much very expensive 
apparatus, and the whole promises to be a very unwieldy 
laboratory instrument projecting an 'invisible image.' 
There is nothing better in sight, at the present outlook, 
than the 'expensive' but handy homogeneous immersion 
objective which projects a visible image." — S. G. Shanks. 



KICB08G0PIGAL APPARATUS. 



Ohmann-Dumesnil's Camera. — It must be capable of 
drawing out quite a distance to get amplification. Hence a 
bellows is absolutely required. At a photographer's sup- 
ply house, an old second hand camera can usually be got for 
a dollar. The box with bellows is thus provided cheaply. 
The box opening should be about 8 x 10 inches. Then 
procure a truncated four-sided pyramid of tin whose base 
is the size of the front frame of the camera and whose 
smaller end is 3 inches square. Its height, about 10 inches. 
Any tinner should make this for 50 cents. In a piece of 
wood % inch thick, bore a hole in the centre, of diameter 
the same as that of the microscope tube and close the 
small end of the tin with it. Secure the other end of the 
tin extension to the front of the camera. Paint the tin a 
dull black inside and outside as well. Cover the edge of 
the round aperture in front with velvet so as to secure a 
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snug fit around the tube of the instrument. At the back 
part of the camera must be attached a frame grooved to 
admit sliding- in the plate-holder easily. A similar plate- 
holder may be used to receive the pane of ground glass. 
Use sunlight, kerosene, gas or incandescent electric light 
at pleasure. 

Jones' Excelsior. — W. Jones and Co., 5 Devonshire St., 
Holborn, W. C, London, offer for 67 cents post paid a 
microscope with nickel plated tube and extra finished solid 
brass stand, adjustable reflector and object glass magnify- 
ing 3,000 "volumes" — whatever that may mean. Probably 
it may magnify 10 diameters. That is very good for 67 
cents. Not being worth one dollar, probably it can get 
within the U. S. Chinese wall free of duty and will make a 
nice present for children. International postal order for 
2 shillings 9 pence can be got at all money order of&ces. 



KICBOSGOPIGAL MANIPULATION. 



Frozen Sections. — To prepare the tissue, fix and harden 
it in a mixture of one part formol to ten parts Muller's 
fluid, during three hours. Wash and put in dilute alcohol, 
afterward up to 95 per cent alcohol. Remove to solution 
of acacia and sugar. Then freeze, or place in 4 per cent 
formaldehyde for 15 minutes and then freeze. When pre- 
pared in some such manner or even if perfectly fresh, put 
the tissue with some formol and gum acacia fluid upon the 
specimen holder of the microtome. Then play down upon 
it a small stream of ethyl chloride, methyl chloride or an- 
estile (a mixture of the two). Hold the tube of ethyl 
chloride about a foot above the specimen, move it from 
point to point in the specimen until the upper portion is 
coated with crystals of ice which are very minute and do 
no harm. The specimen is frozen in 40 to 60 seconds. Af- 
ter cutting, place the sections in 50 per cent alcohol and 
mount as usual. Stain when desired. Fifteen minutes will 
suffice for the entire operation. 

Urinary Sediment. — These may be photographed with 
an exposure of 40 to 60 seconds according to rapidity of 



30 THE AMERICAN MONTHLY [Jan 

the plate's action and the deg^ree of magnification of the 
object. Gaudet used a wooden box for a camera. It is of 
the shape of a four-sided truncated pyramid. The lower 
opening" slides over the microscope tube and the upper 
carries a frame of ground glass. He first removes the 
eye-piece and places the camera on that* part of the tube 
which holds the objective. The slide is well fixed to the 
stage and focused as usual but the head of the observer is 
covered with an opaque cloth. Remember that the image 
of the object will be reversed but real and magnified. 
After exposure the plate is developed and the prints made 
as usual. 



BACTERIOLOGY. 



Tick Fever in Cattle. — C. J. Pound has worked out 
protective inoculation for Tick Fever. Up to the present 
time some thousands of head of cattle have been inocula- 
ted, and the results have proved highly satisfactory, for 
when such cattle are subjected to gross tick infection, or 
injected with virulent blood, they remain perfectly im- 
mune, while the "controls," or unprotected animals, sub- 
jected to the same conditions, are readily attacked with 
severe acute fever, which often ends fatally. So success- 
ful have our experiments been that numbers of stock- 
owners, whose cattle are threatened with an invasion of 
tick, have lost no time in systematically inoculating the 
whole of their herds. He has been kept busy inoculating 
a number of valuable stud bulls and heifers from Victoria 
and New South Wales, which are to be sent to North 
Queensland, where the ticks are very bad. He had some 
bottles containing several species of ticks (preserved in 
3 per cent formalin,) with notes on the locality, and the ani- 
mals native or other, that he had found them on. In some 
species he had only kept females, as the males are never 
seen even by observant bushmen, who are constantly meet- 
ing with ticks. Every species of tick (other than the gen- 
uine Cattle Tick, the cause of "Tick Fever" or "Red- 
water" in cattle) is known to bushmen, squatters, etc., as 
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the "Scrub Tick.'' Museums throug-hout the colonies 
cannot give any reliable information respecting- ticks, nor 
have they even a representative collection of the known 
sj^ecies which are commonly met with. Consequently there 
is a vast unexplored field of research in this direction. 

Laboratory. — In San Francisco is a Bacteriolog-ical labo- 
ratory which makes examinations of water, milk, blood, 
urine, sputum, pus, diphtheretic membrane, and tumors. 
It g-ives instruction to pupils and supplies curative mate- 
rials. Dr. Georg-e L. Helms has charg-e of microscopy 
and histolog-y. 



BIOLOGICAL NOTES. 



Nasal Tissue, — Dr. J. Wrig-ht has studied the nasal 
tissue of the bull and finds it erectile and much larger than 
in the ox or cow. Selecting the thickest portion of the 
tissue in case of a bull for comparison with that of the 
castrated animal, he hardened, embedded in celloidin and 
made sections perpendicular to the surface. The sections 
were stained and photographed. There is very great dif- 
ference shown thereby as may be seen in the New York 
Medical Journal for Nov. 19, 1898. 



KIGB08G0PIGAL SOCIETIES. 



St. Louis Society. — President, Dr. H. M. Whelpley; 
Dr. Millard Bartlett, Secretary; Treasurer, Dr. A. E, 
Taussig. Meetings, second and fourth Thursdays each 
month at Dr. Bremer's Laboratory, 3723 West Pine Bou- 
levard, St. Louis, Mo. 

N.Y. Society. — The New York Microscopical Society has a 
membership of 114 (87 Active, 20 Corresponding, 7 Honor- 
ary). It was incorporated in 1877 and holds an annual 
meeting on the first Friday in January. Its semi-monthly 
meetings are held on the first and third Friday evenings 
of each month from October to June at the Mott Memorial 
Library, 64 Madison Avenue. From May 1897 to May 
1898, 16 meetings were held and there was an average at- 
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tendance of 25 persons. The admittance fee is $5 and the 
annual dues are $5. Thirteen volumes of its Journal have 
been published. The library contains 2,000 volumes and 
the cabinet 5,000 specimens. The officers for 1899 are I^r. 
Frank D. Skeel, President, Vice president, F. W. Leggett; 
Georg-e E. Ashby, and Rev. J. L. Zabriskie Secretaries ; 
Treasurer, James Walker ; Ludwig Riederer, Librarian ; 
Curator George K. Ashby. The Committee on Admission 
is H. C. Bennett, G. H. Blake, T. S. Nedham, Fredk 
Kato, G. E. Ashby; On Publications, J. L. Zabriskie, 
H. A. Parmentier, G. W. Kosmak, James Waker, F. D. 
Skeel. 



NEW PUBLICATIONS. 



New Book. — The Subconscious Self and its Relation to 
Education and Health by Louis Waldstein, M. D., New 
York, Charles Scribner's Sons, 171 pp. $1.25. This is a 
very interesting- contribution to the study of psychic 
phenomena such as telepathy, mind reading-, hypnotism, 
hysteria, trance, neurasthenia, mind healing-, dreams, in- 
sanity and similar phenomena. The author, like other 
medical men, sees material thing's and phenomena ration- 
alistically and writes carefully from that stand-point. He 
g-ives no evidence of knowing- the ancient and eastern 
teaching-s of the existence and power of soul and spirit as 
separable entities from physical bodies. If he would add 
this study to his other work he would g-reatly enrich his 
knowledg-e. The term subconscious self is paradoxical 
and absurd from the non-material stand point. It is unde- 
sirable from the psychic standpoint, but it is useful to men 
like the author who do not wish to g-rant that man is spirit, 
has a soul, and sometimes lives in a physical body. When 
it is known that spirit (in soul) exists consciously and in- 
dependently of body at times and what they do apart from 
the body, the theory of a subconscious self falls flat. But 
we welcome Dr. Waldstein's book cordially and recom- 
mend it to all our medical readers, which includes more 
than half of our constituency. 
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Histology of the Leaf of Pinus Virginiana. 

BY FLORENCE A. McCORMICK. 
WITH FRONTISPIECE. 

Pinus Virginiana, scrub pine, is a slender and usually 
small tree, but sometimes attains a height of 110 feet. 
It grows in sandy soil, from Long Island to South Caro- 
lina, west to southern Indiana and Kentucky. The tree 
can be identified by the straight prickles on its ovate-ob- 
long cones. There are usually two leaves in a fascicle, 
rarely, however, three are found. The transverse section 
of a leaf from a fascicle containing three leaves is al- 
most semi-circular in outline, but that from a fascicle con- 
taining three leaves is almost triangular, with the dorsal 
side curved outward. 

The leaves are from four to nine centimeters in length, 
fig. a. For study, leaves were gathered in October at 
Knoxville. Portions from the middle of the leaf were 
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embedded in paraflBne by the usual methods, and sections 
were cut with the microtome. The sections were double 
stained with eosine and gentian-violet. In examining a 
transverse section from the periphery towards the centre, 
three distinct regions can be easily identified. These 
regions are the cortical, fig. b, 1, the mesophyll, fig. b, 2, 
and the fibro-vascular, fig. b, 3. The average long di- 
ameter of a transverse section is 1.6 mm., and the aver- 
age short diameter is 0.8 mm. 

Cortical Region. — The cortical region includes epi- 
dermal and hypodermal or '^strengthening cells" and the 
guard cells of the stomata. Along the angles of the leaf 
are serrations perceptible to the touch, fig. g. These ser- 
rations are prolongations of the epidermal cells with the 
cuticle greatly thickened. 

The number of rows of cells in the cortical region va- 
ries. The dorsal side of the leaf has from three to four 
rows of cells, fig. E, while the ventral side has from two 
to three rows, fig. F. There is only one row of epider- 
mal cells proper, fig. c, 1. In some places one, and in 
others two rows of strengthening cells are found. The 
row of cells immediately underlying the epidermal cells 
is somewhat different in appearance from the other cells 
of the region, fig. c, 2. In transverse section, they ap- 
pear somewhat elliptical in outline, and are filled with 
granular contents. The epidermal cells have a greater 
uniformity of shape than the other cells of the region. 
The outer wall of these cells is curved bow-fashion and 
the inner wall is curved or straight according to the char- 
acter of the wall of the adjoining cells. In tangential 
section the cell walls of the cortical region, perpendicu- 
lar to the surface of the leaf , are sinuous, but the walls 
parallel to the surface are straight. Accordingly in radial 
longitudinal section and also in transverse section the 
cell walls are plane, but in tangential section they are sin- 
uous. The average length of the ef)idermal cells in cross 
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section is 14 2-3 mm. and the average width is 10 mm. tlieir 
average length is 252 1-5 mm. In cross section the *Hhin- 
walled" cells above referred to are 16 2-3 mm. long and 8 
mm. wide. The strengthening cells vary greatly both 5n 
size and shape. The average length in cross section is 
18 2-3 mm. and the average width is 15 1-3 mm. A no- 
ticable difference between the epidermal cells and the 
other cells of the region is in their length. The strength- 
ening and thin-walled cells are much, shorter than the ep- 
idermal cells. The average length of the strengthening 
cells is 108 mm. 

The Stomata. — These are arranged in rows along the 
surface of the leaf. The dorsal side of the leaf has more 
stomata than the ventral side. In a space of 1332 square 
mm. on the ventral side of the leaf there is an average of 
164 stomata. In a space of similar size on the dorsal 
side there are 172 stomata. The guard-cells are depress- 
ed below the surface of the leaf and are almost on the 
same plane as the innermost row of strengthening cells. 
A thin surface section of the epidermis shows merely the 
mouth of the stoma looking like a small round opening in 
the epidermis. To obtain a view of the guard-cells in the 
tangential section, a thin section of the epidermis must be 
first removed. The stoma in tangential section is illipti- 
cal in shape, fig. n, 1. Meat^ured through the centre it 
averages 46 2-3 mm. in width and 58 2-3 mm. in length. 
The guard-ceHs, as seen in transverse section, are almost 
oval in shape, with the exception of a slight extension on 
the end lying towards the mouth of the stoma, fig. M. 
These cells have very thick walls. A sharp prolongation 
extends from each guard-cell slightly above the epider- 
mis, thus forming a small cavity between the surface of 
the leaf and the guard-cells. Below the guard-cells is 
the respiratory cavity, which has an average depth of 
45 2-3 mm., fig. m, 2. 

Mesophyll. — The greater part of the leaf is composed 
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of very thick-walled parenchymatous cells, fig. b, 2. The 
mfoldiDgs of the walls vary in ehape. Some are narrow 
proloDgationB of the walls with a knob-like end. Others 




lack the rounded end, and some are merely short, blunt 
thickenings of the walls. In no case are the infoldings 
branched. The cells are very irregular both in shape and 
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in size, so that it is diflScult to obtain an idea of the av- 
erage size. In general the cells on the ventral side of the 
leaf are smaller than the cells on the dorsal side. The 
mesophyll is broken by resin ducts, of which there are 
two, fig. B, 4. Three ducts are frequently found and some- 
times even four. The ducts are entirely surrounded by 
parenchyma, and so may be classed among the "parenchy- 
matous ducts." The number of the cells in the resin 
ducts varies from ten to fourteen. A fully developed 
duct measures, on an average, 100 mm. in diameter. 
The resin ducts have usually only one row of sheath cells, 
but in some ducts there are portions which have two rows 
of cells. In addition to these cell^ there is a row of nar- 
row, very thin-walled secreting cells lining the resin 
duct. These cells are very irregular in outline, and there 
are about half as many of them as of the larger cells. 

Fibro-Vascular Region. — The central part of the leaf 
is occupied by the bundle region, which is surrounded by 
a well defined endodermis. There are from fiftv to fifty- 
seven cells in the endodermis. These cells measure on an 
average 47 mm. in width, 27 mm. in thickness, and 137 
mm. in length. In tranverse section they are almost 
oval in shape. The leaf has two fibro-vascular bundles 
which are completely surrounded by a fibrous tissue. 
The tissue which lies next to the bundle sheath is pitted, 
but that which lies in the centre of the bundle region and 
between the two bundles is entirely free from pits and 
has very thin walls. Scattered in the tissue next to the 
sheath are some cells which are free from pits. These 
cells are rounded in shape. They have an average width 
of 40 mm., a thickness of 38 mm., and a length of 65 mm. 
The pitted cells are so very irregular in shape that no 
measurements were taken of them. The thin-walled 
cells between the two bundles are much more uniform in 
size and shape. These cells have ian average length of 
598 mm. The vascular bundle occupies an average space 
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of 216 2-3 by 125 mm. The xylem of the bundle lies 
next to the flat side of the leaf. The cells on the outer 
edge of the phloem are flattened and have very thick 
walls. Through both xylem and phloem are rows of 
parenchymatous cells which form medullary rays, fig. K, 1. 
These rays in the xylem contain starch, but in the phloem 
they contain protoplasmic substance. In the xylem next 
to the fibrous tissue are groups of spiral vessels. These 
cells have thicker walls and are more rounded than the 
other cells of the xylem. In studying the fibro- vascular 
bundles double staining with eosine andgentain violet is 
most profitably employed. The phloem is stained red and 
the xylem is stained* a beautiful blue. — University of 
Tennessee, 



Practical Hints on Mouating. 

By R. G. MASON. 

We take for granted that the worker is provided with 
the following apparatus and materials. Turntable, 3 X 
1 glass slips, thin glass covers of various sizes (5-8in. and 
3-4 in. are the most useful), tin cells, a couple of sable 
pencilS; (writer's lining pencils are the best), a bottle of 
good cement, black and white finishing vanishes, two or 
three wire clips, and two needles fixed in handles. 

Dry Mounting and Cell Making. — By mounting dry is 
always understood that there is no medium, used between 
the object and the cover glass. Objects mounted dry are 
always placed in a cell : of such objects, those most suit- 
able for this method are micro-seeds, vegetable hairs at- 
tached to their leaves, skin of sole, and Poraminifera. A 
cell must be of su£Scient depth for the cover glass to clear 
the object, but at the same time not be too high. It 
just clearing the surface of a specimen enables a higher 
power to be used if required. 

To make cells, take a 3 X 1 slip, centre it on the turn- 
table, spin it round at a moderate speed, charge your 
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brush with the black varnish, turn a disc say three-quar- 
ters of an inch in diameter. It is best to make a number 
of these at a time. Place aside to dry for say twenty- 
four hours at least, before it is fit to use for this purpose. 
When dry, take some dull black paper gummed on the 
white side, cut some discs a little smaller than the black 
disc on the slip, say about 5-8in. These discs are easily 
cut out with a gun wad punch, or may be purchased at a 
very cheap rate ready punched. When the black varnish 
disc is quite dry, stick one of these iivthe centre, take a 
tin cell of a size suitable for the object you are intending 
to mount, apply a little cement to one side, set aside for 
ten or fifteen minutes to harden the cement a little. Now 
with a pair of forceps, place it in position on the black 
paper, press down and set aside for five or six hours to dry. 
If a deep cell is required, several thin ones may be fast- 
ened together to the required height with the cement. 
The object of the black varnish disc on the glasi^is to give 
it a neat appearance on the under side. Take a piece of 
skin of sole as a sample object, apply a little gum to the 
black paper, and when it is dry moisten a little with a 
brush, and place specimen in position (this method will 
prevent the gum being absorbed by it, causing an unsight- 
ly mark), be sure all is quite dry before you proceed to 
put on the cover glass ; having placed the slide under a 
low power, to see all is clean, take a little cement and 
place it round the top edge of the cell, put it aside for ten 
minutes. Have your covers ready cleaned, take one up 
in the forceps, place one edge on the cement, and gently 
lower it down into position. Press down with the needles 
on the cell and not in the centre of the thin glass. If 
these directions have been properly carried out, the ad- 
hesion between the cement and the glass will be perfect, 
and if the proper quantity has been used, there will be 
little or no excess. The slide may now be put aside to 
harden the cement, for an hour or so. It is possible to 
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finish a slide right off when mounted as described, but it is 
better to let it stand for a short time. Cement will effectu- 
ally seal up glycerine mounts, and may be used as de- 
scribed to fasten tin ceils to glass, or to turn cells of the 
cement itself on 3 X 1 in. slips. The use of Gold size is only 
a nuisance from its tendency to run between the cover 
and the object. The only remaining operation is to ap- 
ply the finishing varnish, either white zinc or some other. 

Likely Failures. — 1. — Specimen leaving* the gummed pa- 
per in the cell. — Cause : gum not thick enough at bottom 
of cell. 

2. — Zinc varnish running under cover. — Cause : the ring 
of cement on top of cell imperfect. 

3. — Dafnp or condensation on under side of cover. — 
Cause : object or cell not being well dried. 

Mounting in Canada Balsam or Canada Balsam and 
Benzole./ — This covers the largest number of objects 
one has to deal with. If proper care is taken in prepar- 
ing specimens before they are placed in contact with the 
balsam there is little fear of air bubbles, and in the case 
of balsam and benzole they will go by themselves. Time 
will cure them if they are not too large. 

Canada balsam may be used for mounting the majori- 
ty of transparent objects, whether anatomical or botani- 
cal, Foraminifera, Polycistina. Many of the Elytrons or 
brilliant Coleoptera are much improved by being mount- 
ed opaque in balsam, but no attempt must be made to 
mount the wings of Lepidoptera opaque if their brilliancy 
is to be retained. These are as a rule mounted dry. 

We will now suppose we have some sections prepared, 
and in the oil of cloves. Some advise xylol for the former 
as a finalinstead of the clove oil. There are two meth- 
ods of balsam mounting — the quick and the slow. The 
quick method is more often adopted with the balsam and 
benzole. Canada balsam very often is rather thick. If 
so, add a little spirits of turpentine, rinse the specimen 
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in spirits of turpentine to clear, draw it up onto a spat- 
ula with a brush, place a little balsam in the centre of a 
3 X 1 in. slip. Having got rid of your excess of spirits 
of turpentine, place the section in the middle of the slip. 
See that the balsam covers it, and if not add a little more. 
Place it under a low power to see that there are no foreign 
bodies attached to it. If so, remove with one of your 
needles. If all is right, take a clean cover glass of suit- 
able size, place it one edge down, lower it gently so as to 
keep the object in the centre. Experience will greatly 
help in this matter. When it is down on the specimen, 
gently press it with the needle points. If the right quan- 
tity of balsam has been used, very little will exude from 
the edges. At first aifd until experience shows how 
much to use, a good deal will come out, but this cannot be 
helped, and must be cleaned off afterwards. The slide 
may now be put aside for an unlimited time. It need not 
be touched for months, but if required to dry it quickly, 
resort must be had to a drying stove. Or it can be placed 
in the oven at night after the fire is out. A simple con- 
trivance may be constructed out of a square tin, so that 
a number of objects may be done at once. A very small 
gas jet should be placed underneath which will keep up 
the required temperature for any length of time. About 
100° Fahrenheit is a suitable temperature. Do not let the 
temperature get too high, or the balsam will turn brown 
and the slides be spoiled. 

The quick or exposure method is principally used 
where balsam and benzole is the media. Take a clean 3 
X 1 in. slip, also a cover glass. Hold the latter in the 
forceps, breath on it and place the side where the mois- 
ture is down on the slide. Gently press it with the needle 
point, place a fair amount of balsam and benzole on the 
cover, and immerse the section in it, care being taken to 
get rid of much of the spirits of turpentine or whatevcp 
it may have been in. See that it is covered with the bal 
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sam and free from specks of dirt. Now put it away on 
the slip, in a place free from dust, for from two to twelve 
hours. Delicate specimens will not stand exposure like 
the more hardy ones. In the case of rock sections, this 
process may be extended to 18 or 20 hours. After expo- 
sure take the cover glass in the forceps, place a very small 
portion of the balsam and benzole in the centre of the slip, 
place the cover glass in position, gently warm it over a 
spirit lamp with the flame turned down low. Press down 
keeping the specimen in the centre as nearly as possible. 
When cold, clean off any excess of the media. This is 
done with nxethylated spirit. Having cleaned all oflf, run 
a ring of cement round and when this is dry, finish to 
taste. 

Other objects may be mounted in balsam, Polycistina, 
Poraminifera, etc. Pure balsam is the best for these. Take 
an ordinary retort stand and on one of the rings, place a 
piece of metal, iron or brass, about 1-16 in. thick. Sin. or 
4 in. wide, and 4 1-2 in. long. This will hold four slips at 
once. It is best to fasten metal to the ring in some way. 
A small piece of solder will do. This is only to prevent 
its being upset, slides and all. Take a piece of tin and 
bend it into the shape of a shallow box without a lid, 
about 1-2 in. or 3-8 in. deep. If this is made about 1-8 or 
1-4 in. smaller all round than the metal plate, it will form a 
sort of miniature oven when placed on the plate. It is 
principally to keep off dust, but it must be used, if good 
results are desired. Have your objects all ready, quite 
dry and clean. Take your 3 X 1 in. slip, place a drop of 
balsam in the centre, about 3-8 in. in diameter or less. 
Next take some up on the point of a scalpel, or in a small 
piece of paper. Shoot them into the centre of the balsam, 
gently stir with a needle point to make them sink, place 
your slide on the metal plate you have prepared, adjust 
to proper height over your lamp and turn the flame down 
very low so as to get gentle heat. Very little heat is re- 
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quired but it must last for some time. Having now 
lighted your lamp, proceed to prepare others in the same 
way, or go on with other work for at least thirty minutes, 
giving an occasional look to see all is going right. When 
ready, take a cover glass in the forceps, place a very 
small drop of balsam in the centre. Now put the cover 
in position, not edge first in this case, but as flat as pos- 
sible. By a judicious use of the spirit lamp the cover 
will go down into its place. If any assistance is given 
to it the touch must be very light indeed, as the forms are 
very fragile. If the above operation is neatly done and 
the right quantity of balsam used, there will be no ex- 
cess of balsam, but a nice even bevel will be formed. 
When this is the case, run a ring of cement round, and 
finish in the usual way. The object of the above pro- 
cess is two-fold : to get rid of the air contained in the 
forms and let the balsam take its place, also to harden 
the latter, thus saving any further drying. To mount 
opaque objects in balsam, take a 3 X 1 in. slip, with a cell 
of suitable sizp attached. See that all is clean, run a ring 
of cement round the top. Now take a clean brush, dip 
it in spirits of turpentine, and paint round the inside in 
the extreme corner of jointure with slip. This is to ex- 
pel all air. Drop in your balsam, which must in this case 
be rather thin. Fill cell. Next put in your specimen, 
which must have been previously soaking, either in 
spirits of turpentine or benzole. Get rid of as much ex-* 
cess of this as possible. If the specimen has a concave 
side, place it in the cell with the convex side downwards. 
Turn it over in its cell. This will prevent any air from 
getting imprisoned underneath. Examine under a low 
power to see that all is right. Fill up your cell with more 
balsam, so that the top is quite convex. Have ready a 
cleaned cover, just a little smaller than the diameter of 
the cell. Place it down edge first the edge farthest from 
you. Gently lower it into position onto its bed of cement 
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and apply gentle pressure to the edge (on each side at 
once) by means of your needle points. If everything has 
been done right, it may be set on one side for twelve 
hours to harden the cement. Then clean it oflf with a 
brush and sprits of turpentine or benzole. When all ex- 
cess of balsam is removed and the slide is dry, finish with 
another ring of cement. When that is dry, it may be 
finally finished in the usual way, a piece of black paper 
being fastened under the cell. Some recommend lining 
the inner portion of the cell with varnish, but this is 
likely to affect the specimen in time. 

Likely Failures. — 1. — Cloudiness round edges of sec- 
tions. — Cause : not being thoroughly dehydrated by means 
of the alcohol before going into the oil of cloves. 

2. — Balsam drying up and leaving a small space or spaces 
at edge of cover, — Cause : insufficient balsam used in 
mounting. It can be filled up from the outside. 

3. — Section lifting cover glas^. — Cause : sometimes hap- 
pens with hard sections or fish scales. Use a wire clip un- 
til balsam is set. 

4. — A bubble of air in the cell. — Cause : insufficient bal- 
sam in cell before putting on cover. 

To Mount Insects and Insect Parts With and With- 
out Presure. — Mounting the different parts of insects to 
show their structure, is very interesting. This may be 
done in two ways : with presure, i, e., flattened out be- 
, tween the glasses ; or without^ in a cell, keeping them as 
near as possible in their original form. For a sample of 
the former method, we take tht Soldier Beetle to be 
mounted entire. The same treatment will apply to many 
insects or parts of same, but must not be taken to include 
the more delicate specimens, as many of them require 
very special treatment. Our specimen being ready pre- 
pared, and in spirits and water, take it from the solution. 
Place it in clean water, say from ten to fifteen minutes. 

Gently rinse it to get rid of any foreign bodies. If the 
specimen has been in pure spirit, as is sometimes wrongly 



1899] MICROSCOPICAL JOURNAL. 45 

done, moderately warm water may be used. This will 
relax it. Take a 3 X 1 in. slip, clean it, and place the in- 
sect in the centre. Proceed to arrange all the organs, 
feet, head, wings, elytra, etc., in as natural a position as 
possible. This will require patience and delicate hand- 
ling. After all are in the desired positions, take two 
pieces of thin card of about the same thickness, not 
thicker than the specimen. Place one on each end of the 
slip. Take another clean slip and gently lower it down 
onto the one with a specimen you have arranged in posi- 
tion. The specimen may move when the operation must 
be gone through again until a successful issue is obtain- 
ed. Now place two india-rubber bands round both slips 
to keep them together, or tie with stout soft cotton. 

Have a wide-mouthed bottle ready, three-fourths full of 
methylated spirits. Place your slips in, see all is cover- 
ed, let it remain there from twenty-four to thirty-six 
hours or longer. This will fix the object in position. 
Carefully take it out, undo the strings or take off the 
bands. Take specimen up. It will now be quite stif enough 
to handle. Have some clear clove oil in a saucer. Float 
it on top. As soon as it sinks it is ready for mounting in 
balsam, by either of the methods described under balsam 
mounting, and finish as directed there. 

We will now prepare to vaowni^om^ or g^n without pres- 
sure. Take for example, the head of the Garden spider. 
Owing to the formation of this creature, although not 
really an insect, it will serve our purpose very well as 
an example of mounting in the above method. The head 
and thorax being in one part known as the Cephalo-thorax, 
we shall take the whole just divided at the junction with 
the abdomen. As it is desirous to show the falces or 
siezing organs, it must be mounted on its back or upside 
down. Wash in clean water as by other method. Prepare 
a cell exactly as when you mount in a cell in balsam. 
Now place the specimen in a saucer of methylated spirits. 
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Extend the organs it is desired to show^ and hold them 
out for about ten minutes, until they have had time to 
fix by the spirits. Having seen the organs inclined to 
stay out, it may be left in the spirit for thirty minutes. 
Next place in clear clove oil. When thoroughly soaked 
in this mount, the specimen may be placed in spirits of 
turpentine before finally mounting. It improves the 
transparency, but this is a matter of fancy. Causes of 
failure in this case will be exactly the same as the last, 
and the same remedies will apply. 

To get balsam and benzole in perfection, you must 
either make it yourself, or go to some reliable person. A 
very large proportion of that sold in the trade is of no use 
whatever, owing to the cost of production. In evapo- 
rating there is a loss of about fifty per cent. Consequent- 
ly to produce it cheaper, or something that will appear 
the same, it is only half-dried. Then the benzole is ad- 
ded, so there is really a mixture of the natural turpentine 
of the balsam and the added benzole. To prepare balsam 
and benzole, the balsam is subjected to the action of a hot 
sand bath by being placed in a common tin dish surround- 
ed by sand (ordinary silver sand), in another and larger tin 
dish over a small gas jet. Better still it can be stood on 
a closed stove, until the balsam is perfectly hard. It will 
then chip and break out clean from the dish. It is now 
placed in a bottle and benzole added to it until it is re-dis- 
solved. Should it appear to have any pieces of dirt in it, 
it must be filtered, by placing it in front of a fire, only 
just to keep it warm. Cover with a larger glass vessel 
and filter in the usual way, through course filtering paper. 
If care is taken to see that everything is clean during the 
making, there will be no need of this. Care must be taken 
not to dry it too quickly, or it will darken the color. When 
done, it should be quite clear and very little darker than 
pure balsam. 

The best form of bottle for containing either balsam, 
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glycerine, or in factany media where small quantities are 
required at a time, is one invented by Dr. Needham, a 
gentleman of great experience in microscopical matters. 
It consists of a specially made bottle with a glass dipping 
rod of its own. This rod is provided with a small flange, 
fitting into a shoulder, ground out in the neck of the 
bottle. When not in use, the dipper or rod is placed in 
the bottle, and taken up as required. The surplus media, 
whether it be balsam or any other gets into the shoulder 
in the neck, pi*eventing all evaporation, and at the same 
time it never holds tight enough to fix the rod. It is 
always ready for use, and going back into its place when 
not required, is the cleanest apparatus of the kind yet 
made. Balsam may be kept for any length of time with- 
out evaporation. One is saved the trouble of getting a 
coi*k out, and consequently no pieces can be left behind. 
It is superior to the bottles that are made with ground 
glass cap. In them the cap is always getting fastened on, 
then resource has to be had to heat, and the bottle is often 
broken. 

Mounting in Glycerine. — Many delicate vegetable 
and other tissues are best mounted either in a cell, or in 
glycerine in the form of a jelly. Take as an example, 
the spinnaret of the Garden Spider to be mounted in the 
former without pressure in a cell. This is a most beau- 
tiful object with the spot lens and 2 in. objective, well re- 
paying the trouble in mounting. Take a 3 X 1 in. slip, 
with cell of suitable depth fixed on it. A transparent bot- 
tom to the cell will be required. A cell of about 5-8 in. 
or not less than 1-2 in. is a good size for this object. Eun 
a ring of cement round the top as with other cell mounts. 
With a clean brush dipped in distilled water, damp the 
cell in the inner edge all round, also on the bottom. This 
mil get rid of any air that may cling to the cell. Get rid 
of any excess of water with a small piece of blotting 
paper. Carefully put in the glycerine until the cell is 
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nearly full. Have your specimen soaking for about thirty 
minutes in a mixture of glycerine and distilled water, 
about two of the former to one of the latter. Take up 
the specimen with the forceps. Put it convex side down- 
wards, just the reverse way to that which you want to 
show it. Turn it over in the cell. This will expel any air 
that would get under it. This is easily done with the 
forceps and a needle f)oint. Now add some glycerine un- 
til the top is quite convex, examine it under alow power. 
If all is right, place the cover glass on in same way as 
directed in former paragraphs on mounting in cells. 
Gently press down and set aside to dry. When dry, in 
say twelve hours, carefully wash away with a brush, 
(either under a running tap or in a small saucer) all ex- 
cess of glycerine. Set on one side to dry from the water. 
When all is dry, run an extra ring of cement round the 
edge of the cover glass. When this is dry again, finish 
according to taste in the usual way. The directions given 
will be the same for any fluid mounting. 

Likely Failures. — 1. — Glycerine appearing full of air 
bubbles. — Cause : its being shaken up ; glycerine should al- 
ways be carefully handled, and be allowed to stand in a 
warm place for two or three days before using. 
' Z, — Cell appearing to contain a number of little specks of 
dirt. — Cause : themediamust be filtered occasionally before 
using. 

3. — One large air bubble, or two small ones appearing in 
the cell. — Cause: insufficient media in the cell before put- 
ting on cover glass. 



Quartz Crystals. — Collection of 35 for 70 cents. A. B. 
Crim, Middleville, N. Y. 

Chinch Bug. — An 82-page Bulletin giving resume of 
present knowledge by F. M. Webster, is published by the 
Department of Agriculture for free distribution (1898) . 

For Sale. — A $45 microscope stand for $25. Address: 
W. A. Murrill, Ithaca, N. Y. 
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Diatoms Prove an Occidental Sea on the East of 

the Rocky Mountains. 

By ARTHUR M. EDWARDS, M. D., F. L. S. 

The Occidental Sea I have endeavored to describe, at 
first in the American Journal of Science for 1891 and 
elsewhere in various publications, and why I describe it 
as Eocene, below the Miocene of California, I have also 
stated. But the sea was only stated to be west of the 
Rocky Mountains, between that range and the Sierra Ne- 
vada. Some specimens I had from the east of the Rocky 
Mountains seemed to be Eocene but I was not sure that 
they were more ancient than the Iceberg period or Cham- 
plain. Id fact, I did not get any specimens that were 
surely Eocene. Now, I have one that comes from the 
"Public Lands" on the branches of the North Canadian 
or Beaver Creek about thirty-five or forty miles from Bn- 
glewood in the iiortheastern part of Kansas. This, Prof. 
F. W. Cragin of the Colorado College calls the Loup 
Fork terraine, and I have to thank him for an opportu- 
nity of examining it. It is also east of the Rocky 
Mountains and therefore extends, as I expected, the Oc- 
cidental Sea to the eastward. I hope ere long to extend 
it on the coast side of the Sierra Nevada and into Cali- 
fornia. In fact, I have it from Shasta and Anacapa Is- 
land on the coast, showing that it covered a vast extent 
of country and was a large body of water. When a 
sample was shown to Prof. Cragin, in 1888, the chalky 
marl was thought to be of Cretaceous age and also car- 
bonate of lime, in fact the same as chalk. But, he visited 
the locality in 1890 and found that it was impossible, as 
fossils in the same bed were land and lake animals. In 
1896, he visited the locality again and confirmed the con- 
clusion that the Loup Fork was lacustrine. He says that 
**the great Loup Fork Lake which extended from middle 
Kansas to the Rocky Mountains and from Texas to British 
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America must, however, have been of a more or less 
saline water." He thinks this is indicated by the Bacil- 
laria found in it by Wolle. But the forms I have found 
in it are all fresh-water forms, and certain forms which 
Wolle found may also be fresh, as I will indicate. The 
chalk of the Cretaceous is marine or salt-water along the 
shore as is shown by its containing coccolithsandrhabdo- 
liths which problematical marine organisms are not ani- 
mals and not vegetables. They are seen now living in 
shallow marine water and the Loup Fork marl has been 
submitted to an Eastern zoologist who found these or- 
ganisms in it. This, Prof. Cragin thinks may be a mis- 
take, but it can hardly have been so. The sample may 
have come from the Loup Fork and may have contained 
coccoliths and rhabdospheres and yet not have been 
marine at all. For reckoning on the salt or fresh-water 
origin of a sample from the microscopic organisms found 
in it is very unreliable. In the lacustrine time, which 
these marls are thought to represent of Plantanus, a 
land tree, and Planorbis, SphsBrium and crushed speci- 
mens of an Anodonta or Unio, fresh-water moUusca which 
now inhabit shallow streams, and scales and spines of 
percoid fishes which grow in shallow brooks also. In 
fact, it was fresh and afterwards brackish and then dried 
up entirely. Prof. Cragin thinks it was a large lake then 
which he calls Loup Fork Lake. This was after the time 
of the Occidental Sea. One part of the Loup Fork Lake 
was brackish, very brackish, salt, and Bacillaria lived in 
that which held salt water forms. 

The specimen I have is extremly interesting, being of 
a light cream color. When examined by means of the 
microscope, it is found to be made up of semi-crystaline 
particles having a few fresh-water forms of Bacillaria or 
Diatoms mixed with it, for I call Diatoms the dead lorica 
or shells of Bacillaria (Diatomaceae). When treated with 
acids it effervesces and almost all dissolves, a few Diatoms 
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being left. This semi-crystaline mass effervesces and 
therefore seemed to be a carbonate of lime and hence the 
reason for supposing the marl to be chalky and therefore 
cretaceous. But when examined by means of the micro- 
scope, it is not amorphous (as chalk is) but is mineral and 
called Thinolite by Clarance King in 1878. The name 
Lahontan was given by him to a great Quaternary Lake 
in Northwestern Nevada, of which the present Walker, 
Carson, Humboldt, Winnemucca, Pyramid and Honey 
lakes are the relics. 

The water of Lahontan Lake was fresh, but, as it 
evaporated, the water itself went off and the solid matter 
was left. This resulted in the precipitation of the matter 
which was called calcareous tuffa. When examined 
chemically, it is found to be not calcareous alone but a 
compound of carbonates of lime and magnesia, and oxides 
of iron and alumina, along with phosphoric acid. The 
mineral Thinolite (from the Grreekfor shore since it forms 
on the shores of the lake). When the Thinolite is acted 
upon by nitric or hydrochloric acids the lime and mag- 
nesia are dissolved and the Diatoms, which consist of 
opal, a hydrate of silica, are left, and they can be exam- 
ined. They are found to be the following: 

Cymbella cistula, H. ; C. lanceolatum, C. G. E. 

Fragilaria construens, C. G. E. 

Gomphonema aflBne, F. T. K. 

Melosira distans, F. T, K. Common. 

Navicula firma, F. T. K. ; N. (formosa ?) var. libur- 
nica, A. G.; N. placentula, C. G. B.; N. spharo- 
phora,F. T. K.; N. viridis, F. T. K. Common. 

Nitzschia spectabilis, (B.) J. R. 

Stauroneis phoenicenteron, C. G. E. 

Synedra ulna, P. A, C. N. 

Tetracyclus lacustris, J. R. Common. 

Sponge spicules probably from Spongia fluviatilis, L. 

Shells of Hyalosphenia cuneata, F. S. — chitinous. 



52 THE AMBRICAIf MONTHLY [Feb 

Those not marked common are rare. Prof. Cragin's 
list furnished by WoUe does not agree with the above. 
Wolle enumerates: 

Cymbellacistula — more frequently fresh-water than 
brackish. 

Navicula peregrina — brackish water ; N. tenella and 
N. lanceolata which may be forms of Schizonema 
and hence marine. 

Coscinodiscus woodwardi,E. — most decidedly marine. 

Melo8iragranulata,(E.) E. — brackish or marine water. 
Of these, Cymbella cistula is always found in fresh- 
water now. The Navicula, I have none of. Coscinodiscus 
woodwardi, Bilenstein, is figured in Schmidt's Atlas der 
Diatomaceen-kande, 1878, plate 61, but no description has 
been published. It is seen in H. L. Smith's Species 
Diatomacearum TypicsB Studiis. Schmidt's figure looks 
like C. centralis, C. G. E. C. minor, C. G. E. is found 
in fresh-water. It is then supposed to be Melosira distans 
F. T. K. C. woodwardi is only found in the fossil con- 
dition. It looks like and may be only an end view of M. 
distans. In ray specimen of the Loup Fork marl, I see 
disk-like forms that may have been classed as Coscinodis- 
cus. M. granulata may be M. distans. In fact, they are 
indistinguishable the one from the other. Thus the ma- 
rine habitat of the Loup Fork marl fades away and fresh- 
water habitat is established in it. But then, these brack- 
ish diatoms may be there still. In fact, it is extremely 
likely that they may be found, for brackish water merely 
results from fresh-water and has not been introduced 
from the ocean at all. It must be remembered that, in a 
gathering several feet away, the forms may differ very 
much. Such is the case now. So that the reasoning of 
the marine or brackish nature of the Loup Fork marl from 
the forms one finds which is usual may be and is very un- 
reliable. We must find larger plants and animals, brack- 
.ish or marine, to rank the layer, and they are fresh-water. 



1899] MICROSCOPICAL JOURNAL. 53 

In fact, the marl is freah-water and became brackisli hy 
evaporation. All natural water contains somt^ solid in- 
gredients, — chloride of sodium, and also some silica, or 
oxide of silicon. Now let us see what Ehrenl)or<z th« 
earliest observer found in the marls of the Great Pl.-ni • 
In the report of ilie geological explorationof the fortieth 
parallel, Vol. 1, ]>. 120, Clarence King says : "Specimens 
of the white strata were subjected to microscopic analysis 
by Dr. C. G. Elnniberg of Berlin, who found forty-six 
di.^tinct species ^f diatoms. Of these, 28 have been classed 
as Polygastrra and 18 of Pliytolitharia, the most abund- 
ant species being Gaillionella t^ramilata, G. scnlpta ,in«l 
Spongiolithis acicularis. In a lavender colored bed far 
up in the series above the acidic tuffs, further sundry 
beds are observed in the same sections containing more 
or less infusoria, in which the followinf^r were found by 
Mr. Charles E. Wright : Gaillionella- — -? Spongiolithis 
acicularis, Pinnularia ina^qualis, Coscinodiscus radiatus. 
G. granulata is Melosira granulata and indistinguisha- 
ble from M. distans as is G. sculpta. P. inasqualis is 
Cymbella lanceolatum. 0. radiatus is the last and evi- 
dently the round end of M. distans. S. acicularis is 
the si>onge sj>icule I have found and comes from Spongi-i 
tiuviatilis. In this way, Wright's and Eiirenberg's speci- 
mens agree with mine. This shows that the Occidental 
Sea covered also a part of Kansas east of the Rocky 
Mountains and makes of it a vast sea. Later I shall dis- 
cuss the facts in California. I have lately received speci- 
mens from th(» Arizona bed of that sea. They were sent 
by Professor \V. P. Blake, director uf the School of 
Mines, Tucson, Arizona. 



Diatomaceous Earth from Arizona Containing Cyclotella. 

BY A. M. EDWARDvS, M. D. 

I have recieved from Prof. Wm. Blake, Director of the 
School of Mines, of the University of Arizona at Tucson, 
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a very interesting earth. It is white, almost like chalk, 
not calcareous but siliceous and found in Arizona. Un- 
der the microscope, it appears made up entirely of frus- 
iules of Bacillaria (an older word tliau Diatomacea). 
Whether marine or fresh-water the microscope alone can 
determine. It consists largely of rather large discs very 
beautiful in form and which look like Actinocyclus, but 
are Cyclotella. 'J'his genus contains both marine and 
fresh-water forms. When examined closely I found it to 
be the same as cei rain specimens from tlieN. W. Bound- 
ary Survey (1870). See Am. Jour. Science, 1891, '*0n 
the Infusorial Earths of the P.icific Coast." In my paper 
on the DiatomacesB of the Geological Survey of Cali- 
fornia, I called it Cyclotella pulcherima on account of its 
beauty. I now consider it only a form of Cylcotella bero- 
linensis, C. G. E. which was found in Berlin years ago. 
Being found at Niagara it was called Stephanodiscus ni- 
agarsB C. G. E. I have living specimens of it from 
Lake Erie. It shows how forms may be modified in pass- 
ing from fresh- water to brackish and to salt where it be- 
comes Actinocyclus. 

Species as commonly known do not exist in Nature but 
forms do. P'orms are changeable until they merge one 
into another or fade out. As forms change so genera 
change. One genus changes into another and one family 
may merge in the next. Hence forms can be placed with 
diflSculty at times. They may be Bacillarian, Eadiolarian 
or Sponge. 

Actinocyclna is comnjon in guano at Ichaboc, Africa, 
and on every mast of the sea. It is found fossil in the 
clay of Hatfield swamp, N. J., in the Pasaic river, and in 
the drinking water of Patersou, N. J. There it is called 
A. ralfsii. Ehrenberg first described it in 1845 (Bericht. 
Berlin Akademie) as Stephanodiscus brolinensis. Found 
in the Nile, it was called S. a»gyptiacus; at Cantou, S. 
sinensis; in the Ganges, H. bramaputrsB and here as S. 
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niagarsB. Van Heurck (Synop. des Diat. de Belg. 1880, 
plate X C V, fig. 1-14) publinhed it as S. carconinensis, 
Grun. ; S. astrea (Bhr.) Gtud. (Discoplea astrea, Ehr. 
Cyclotella rotula, Kutz.); St. astrea var spinulosa, Grun. 
(S. agyptiacns, Bhr.); St. astrea var minutula, Grun. (Cy- 
clotella minutula, Kutz.; Discoplea oregonica, Ehr.); St. 
hautzschianus, Grun.; (Cyclotella operculata, Hantsch. 
Rab. Alg. Europ. 1104, St. balticus, Schur.); Idem var 
pusilla, Grun. S. C. (bellus A. Schmidt var?); Novsb 
ZealandisB, Cleve; St. niagarsB, Bhr. (Cyclotella apinosa, 
Schumann). 

The foregoing are all Cyclotella with or without spines. 
They are C. berolinensis, C. G. B. They include Disco- 
plea astrea, C. G. E. Or, they are Discoplea greca, C. G. 
B. 1840, Ber. p. 208. I think they are sporangia (i. e. 
large forms) of Melosira granulata, C. G. B. Ablian- 
deungen (Amer.) p. 187. M. granulata is very common 
in the deposits of the Occidental Sea. I have at least a 
dozen or two from the North and the South, from Wash- 
ington and from Texas, from Kansas to California. 

There is also present, and nearly as common as the Cy- 
clotella, another form which it would be diflScult to ex- 
plain in a strictly fresh-water deposit. It is Hyalodiscus 
scoticus, F. T. K. and is decidedly marine. It is found 
everywhere on the sea coast growing in salt-water. It 
was first found on the coast of Scotland and named Cy- 
clotella scotica by Kutzing in 1844 (Die kieselschaligen 
Bacillarien oder Diatomeen). It includes Podosira and is 
included in Melosira. How it was evolved is diflScult to 
understand but as Melosira is extremely common and va- 
ries in form almost indefinitely it may have come from one 
of its common forms. 

In Van Heurck's Synopsis, pi. 134 are 24 figures in- 
cluded in Hyalodiscus — Podosira, seven genera and sev- 
eral so-called species, and yet they are all one form. 
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Washed'Out Red Blood Corpuscles in the Urine as an Aid 
in the Diagnosis of Renal Calculus. 

By G. D. HEAD, M. D. 

Blood occurs in the urine in a large variety of patholo- 
gical conditions. Its appearance depends upon the source 
in the urinary tract frgm which the hemorrhage origin- 
ates. If the blood appears in clots the hemorrhage is 
usually from the lower urinary tract, the bladder or ure- 
thra being involved. If the blood appear unclotted in 
the urine and if the hemorrhage originates in the kidney 
or the pelvis of the kidney, the urine will present a dark 
smoky appearance. 

But blood may occur in urine and give to the naked eye 
no evidence of its presence. Such a condition is not in- 
frequent in the hemorrhage produced by a stone in the 
pelvis of the kidney, or the ureter, and failure to examine 
the urine microscopically will rob the clinician of a valu- 
able aid in diagnosis. Microscopically studied, blood ex- 
hibits itself in the urine : 

(a) As the normal red blood corpuscle. 

(b) As the crenated red blood corpuscle. 

(c) As the washed-out red blood corpuscle, or the so- 
called "Shadow corpuscle." ^ 

Particular interest centers about this third form of the 
washed out red blood corpuscle because it is present in 
freshly excreted urine only when the hemorrhage is 
high up in the urinary tract. 

A washed out red blood corpuscle is one whose haemo- 
globin has been nearly of quite dissolved out. It ap- 
pears under the microscope as a pale yellow, or colorless 
ring with a very delicate but distinct border. It is some- 
what smaller than a normal red blood corpuscle, and fre- 
quently exhibits little irregularities in its contour. Some- 
times so completely has the coloring matter been removed 
that only the faintest shadow of the cell remains, and the 
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corpuscle is easily overlooked. To produce this appear- 
ance in red blood corpuscles artificially one needs only to 
run a little dilute acetic acid solution under the cover 
glass in a mount of normal blood, when these pale rings 
will make there appearance. They are usually present in 
small numbers in the urine. They never form a itediment 
visible to the naked eye, and are only seen on microscop- 
ical examination. They are a common constituent of 
blood casts some of which they completely fill. 

If normal red blood corpuscles are allowed to stand in 
urine for 48 hours or more, many of them will become 
washed out, a fact which should not be forgotten in ex- 
amining old specimens of urine. 

Washed out red blood corpuscles occur in a number of 
pathological conditions. Von Jaksch names acute nephri- 
tis, acute coQgestion of the kidney, and miliary tubercu- 
losis of the kidney, or its pelvis. Simon Purdy, Diaber, 
and Peyer speak of their existence, but do not specify 
the particular diseases. In none of these authorities is 
there any mention of their presence in the urine passed 
during or after an attack of pain caused by renal calculus. 
That they are many times present in this condition is cer- 
tain, and their presence is of diagnostic value in exclud- 
ing the causes of acute abdominal pain, such as appendi- 
citis, gall stone, ulcer of the stomach, intestinal colic, 
floating kidney, and gastralgia. The urine passed dur- 
ing and for some days following the attack should be ex- 
amined fr6sh. Care should be taken not to confound the 
spores of certain fungi with washed out red blood cor- 
puscles ; they are somewhat alike in size, but the spores 
have more distinct borders and usually contain yellow col- 
ored granules in their interior. 

In the following cases of renal calculus washed out red 
blood corpuscles were found in the urine passed subse- 
quent to or during the attack. 

(1) Examination of urine : Sp. gr. 1026, high color, no 
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alb., no sugar, urea, 4 per cent., uric acid increased. On 
mici^oscopical examination there is seen in the field a mod- 
erate number of pale colorless rings (washed out of red 
blood corpuscles), also a few feebly colored red blood col- 
puscles. Subsequent examination failed to reveal any 
such bodies. One month. later a second attack, similar to 
the first. Urine, Sp. gr. 1028, high color, no alb., no su- 
gar, urea 3 per cent. Microscopical examination revealed 
a few delicate, ring shaped bodies (washed out red blood 
corpuscles). One subsequent examination failed to show 
any such bodies. One day later a patient brought in a 
small phosphatic stone passed by urethra. 

(2) Urine, Sp. gr. 1028, high color, a trace of albumen, 
no sugar. Microscopical examination reveals a number 
of pale, colorless, delicate bordered rings (washed out 
red blood corpuscle^), no casts, a few leucocytes. The 
woman recovered the following day. An examination of 
the urine one day later revealed no such bodies. 

(3) Microscopical examination of urine revealed from 
five tp ten red blood corpuscles in the field ; some of them 
washed out. No casts. A few triple phosphate crystals. 
Specimen taken two days later showed no such bodies. 
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LETTERS TO THE EDITOR. 

GATES' DOUBLE MICROSCOPE. 

Lenars Apparatus. — Seven years ago, in Zeitschr. f. 
Wiss. Mikr., Dr. Lenal described his microscope with a 
second microscope attached to it in place of an eye-piece by 
means of which he claimed to get greater magnification of 
the primal image that has been hitherto secured by any 
combination of eye-pieces and objectives. Dallinger, Nel- 
son and other English microscopists pointed out that the 
working power of any- objective could not be increased by 
subjecting the primal image of an approximately perfect ob- 
ject-glass to examination by a second microscope-or other 
complex combination of lenses. The greater magaifica- 



1899] MICROSCOPICAL JOURNAL. 59 

tions obtained are simply those of de^tails of the imagfe 
which has been broug-ht about by diffraction in the first ob- 
jective and therefore there cannot by any possibility be a 
sing-le detail added, while the details that the accurate im- 
ag-e does disclose must be blurred and tortured tenfold 
more than when subjected to the leg-itimate action of well- 
constructed eye-pieces. Professor Gates' apparatus is a 
perfected form of Lenal's apparatus which was pushed 
out of sight by scathing- criticism. Science-Gossip for Jan- 
uary reproduces our illustration of Gates' apparatus and 
makes the above statements regarding- Lenal's apparatus. 

Very Noncommittal. — I have been exceeding-ly inter- 
ested in Gates Double Microscope, and feel that it is a 
matter of such importance that one should not g-ive an 
opinion at once, for while it seems to be contrary to some 
accepted ideas, other things of the same character in the 
past have proved to be most valuable discoveries. Time 
and experience alone can demonstrate the value of this 
plan which is certainly unique. — Henry B, Ward, 



EDITORIAL. 



The Journal of 1899 will be a 32-pp illustrated mag-azine 
devoted to Microscopy in all phases and applications. The 
general panic of two years ag-o in which nearly all the per- 
iodicals devoted to this subject went down has subsided 
and the outlook for 1899 is such that we expect to publish 
the best Microscopical monthly that has been seen in the 
United States and to have the aid and sympathy of all mi- 
croscopists. The price is $2 but those who are prompt 
to pay can deduct 50 cents therefor. If any of your back 
numbers are missing it is well to g-et them at once. The 
friends who received the Journal in 1898 and do not in- 
tend to pay for 1899 should give immediate notice, and re- 
fuse to take it from the mails unless marked sample copy. 

Yeast. — Yeast may be g-round up with quartz sand 
for the purpose of disrupting- the cells and subsequently 
submitted to the hig-1^ pressure of SCO atmospheres. This 
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breaks the yeast cells into fine particles but if any are left 
unbroken the microscopical examination shows that the 
liquid contents are g'one. This powdered mass will never- 
theless produce fermentation, which proves erroneous the 
hitherto held theory that perfectly org-anized and living- 
cells are necessary to fermentation. The c^ll-life has van- 
ished. If life is there it is in the particles. The chemists 
say the action is due to the chemical power of anamylolyte 
acting- in a manner similar to digestive ferment, but they 
cannot yet isolate the fermentative enzyme. 

New Periodical. — Messrs Lund & Company, Amen cor- 
ner, E. C, London have issued an Illustrated Annual of 
Microscopy devoted to the progress made in research and 
the newest devices in apparatus and methods covering 
photo-micrography, bacteriolog-y, technic of mounting, 
pond-life and the theory of micro-optics. Among- the con- 
tributors are Van Heurck, Cole, Hartog-, Beck, Karop, 
Soar, Spitta, each upon his speciality. The price is one 
dollar if ordered throug-h us. We shall reproduce its most 
most valuable features from time to time. 



MCBOSCOPICAL APPARATUS. 



Bacteriolgoical Laboratory. — In Yokohama there is a mi- 
crobe-proof house built of glass blocks. There are no win- 
dow-sashes. The closed doors are air tig-ht. A pipe con- 
taining cotton-wool filter admits the air partly purged of 
bacteria. It is further sterilized by being driven against 
glycerine-coated plate-glass. The house is flooded with 
sunlight which still further destroys micro-organic life. 

Slides Loaned. — Mr. C. Baker, 244 High Holborn, JLon- 
don, has opened a loan collection of microscopical slides to 
general circulation. 

Micro-photography. — The difference betweenthe chem- 
ical and visual foci must be found by experiment, and 
marked down for future reference. The ground glass 
ought to be replaced by a piece of plain glass, and a focus- 
ing magnifier used ; a cheap one will answer perfectly. 
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This must be previously focused on a scratch or on a 
fly's wing- placed on the inside surface of a plane g-lass. 
If you prefer using* g-round g-lass, make a small pencil cross 
on it, and then you cement over this, by means of Canada 
balsam, a thin microscopical cover-glass ; then focus the 
aerial imag-e till it is as sharp as possible. A large number 
of the invisible rays can be cut off by interposing a tank 
made of two pieces of g-lass, like a mag*ic-lantern tank,fiUed 
with a weak solution of fluorescine between the lig-ht and 
the microscope. Perhaps other fluorescent substances 
like quinine would answer. The photographic objective 
must be removed, and the microscopic objective used alone; 
but with a short camera an eyepiece is an advantage. The 
proper one is a projection ocular, but the ordinary one will 
often answer ; they, however, vary in performance. As 
microscopical objects are seldom flat, and as the objectives 
have little depth of focus, the imag-e is always indistinct 
at the edges ; for this reason only the central part of the 
image is used. It is necessary to have the light and con- 
denser quite central with the objective. It is advantage- 
ous to lengthen this quarter-plate camera by means of a 
cone of paper, blackened inside, fastened on to the front. 
Be careful to fix the camera firmly to the table by a clamp 
or weights, to avoid shaking it when putting in the slide, as 
the image is easily thrown out of focus. — Eng. Mechanic. 



KIGBOSGOPIGAL MANIPULATION. 



**Method of Fixign Blood for Microscopic Study." — I 
note in your December issue under this heading, that dis- 
satisfaction is expressed with the ordinary method which 
is employed for obtaining slides, viz., the placing of two 
cover glasses together and then pulling them apart. For 
a number of years, I have tried this method and it is on 
very rare occasions that I have succeeded in obtaining a 
satisfactory spread. Some years ago, while working with 
Professor Ewell in measuring blood corpuscles, we obtain- 
ed easily and quickly a large number of specimens in the 
following manner: The blood-drop taken from the ear or 
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the tip of the finger, projecting- as it does above the sur- 
face, admits of an ordinary mounted needle being- drawn 
quickly across its surface. The needle is then, with a cir- 
cular motion, swept over the surface of a cover-g-lass held 
between the thumb and fing-er of the left hand. With a 
little practice, this method g-ives very satisfactory results, 
quite an even spread, and the corpucles are very little dis- 
torted. Necessarily in blood measurements, this latter is 
of the utmost importance. — Harold N, Moyer. 

Drilling Lenses. — Make a lubricant with 1-2 drachm 
aqua ammonia, 1 1-2 drachm sulphuric ether, 1-2 oz. g-um 
camphor, 1 oz. spirits turpentine. Keep it corked and in 
a low g-lass stopped bottle. The drill must be of steel as 
hard as file steel 2 1-2 m. m, in dia. by 4 cm. long-. Fit it 
in a handle of rubber with loose cap screw. Grind an oval 
head entirely around the piece of steel, heat it red and 
plung-e in cold water, g-rind the head on two sides flat but 
without drawing- the temper at all. Stroke on an oil-stone 
to g-ive a sharp finished point, rotating- it while stroking-. 
Hold the lens or g-lass with the left hand with the point to 
be drilled on a rounded knob of wood or cork securely 
anchored. Keep the pariscopic side down. Drill half 
through and then turn and drill opposite. Hold the screw 
driver between thumb and second finger. Put the index 
finger in the revolving cap. Dip in the lubricating solu- 
tion as required. The first hole may be enlarged by a 
round file moistened with the same lubricant. Watch 
crystals, plate glass, or any other glass may be drilled in 
like manner. 



MEDICAL MIGB08G0PT. 



Inflammation. — In man, it is characterized by four cardi- 
nal symptoms ; redness,swelling,heat,pain. But in the frog 
heat is lacking. Virchow held that the essence of inflam- 
mation was action of tissue cells. Acted upon by some 
irritation, they began to proliferate or multiply by division, 
thereby producing new material. 

Cohnheim observed under the microscope what took 
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place in the inflamed mesentery of a frog- ; was struck by 
the chang-es in the circulation ; observed the dilatation of 
the blood vessels, the inital acceleration of the blood fol- 
lowed by its slowing- up, the mural implantation of the 
leucocytes in the veins and capillaries, the transmigration 
(or diapedesis) of the leucocytes. He looked upon the 
vascular system as the prime factor, and thought that a 
molecular change in the vessel'Walls was the chief cause of 
inflamation. The adhesion of the white corpuscles (leuco- 
cytes) to the venous and capillary walls was explained by a 
greater adhesion, a sort of sticky condition : the slowing up 
of the current made the lighter leucocytes congregate at 
the walls, while the specifically heavier red corpuscles con- 
tinued to swim in the middle ; through a molecular change 
in the formerly impervious walls, they became able to 
let not only a greater amount of plasma transude, but 
also to allow the formed elements to go through by a 
peculiar process, and without making- a hole in the ves- 
sel wall. Metschnikoff began to study the lower organ- 
isms as subjects of irritation. He went down to the very, 
lowest organisms that we recognize as animal, and began 
with the ameba. 

This is the most simply built of all animals ; it consists 
in fact of one single cell, a mere mass of living protoplasm, 
with a nucleus, and without even an enveloping membrane. 
If an ameba is cut in two, the part that retains the nucleus 
regenerates itself and the lost part grows out. If the 
ameba meets a bacterium, it throws out jelly-like prolong- 
ations, that embrace the enemy and gradually coalesce 
with the mass of the animal, whereby the bacterium soon 
finds itself enclosed within the ameba ; a contest begins, in 
which the bacterium by its toxines, secreted by its meta- 
bolism, impairs the vital functions of the host. If this is 
strong enough to resist action of the toxines the ameba 
disintegrates the bacterium, in the cell substance of 
which we see small granular masses, that finally fall apart, 
and the bacterium is destroyed ; its remnants are then 
gradually expelled, and the ameba goes on living. If, on 
the other hand, the bacterium prevails, the ameba dies un- 
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der the formation vacuores, and the bacterium growing* on 
its substance, lives on and multiplies. Reaction against 
noxious influences in the ameba consists in regeneration, 
digestion, expulsion. This type is followed by all animals, 
but the process is more complicated in higher organisms. 
Following up this line of research, Dr. Knut Hoegh of 
Hamline University finds inflammation to be nature's pro- 
tection against infection, a friend and not an enemy to be 
fought. 

Kentucky School of Medicine. — Each lecture room is 
furnished with a powerful electric light, magic lantern or 
projector, provided with stereoscopic, polariscopic, spec- 
troscopic, and microscopic attachments, with a set of mi- 
croscope objectives which yield brilliant results. Minute 
microscopic objects can by this means be shown to hun- 
dreds at once. A large assortment of lantern photographs, 
micro-photographs, and microscopical specimens are avail- 
able to students. Recognizing the importance of the study 
of Microscopical Anatomy, they have made additional im- 
provements in the laboratories. The course given con- 
sists of demonstrations with the microscope, of lectures 
and practical work in the methods of preparing, hardening 
staining, and section-cutting, and mounting specimens for 
the microscope. Students make permanent mounts, and 
are furnished with all the necessary material, except the 
slides and covers used for their individual collections. 
Practical laboratory work following the lectures and dem- 
onstrations constitutes the course in bacteriology. Ample 
room, a superb and up-to-date equipment of microscopes, 
dry and steam sterilizers, thermostats, plate culture appa- 
ratus, etc., enable the student to do most excellent work. 
Cultures of all the most important bacteria, and many of 
the rarest, are kept constantly on hand. The student is 
taught the methods of sterilization, of pure cultivation, of 
the examination of colonies in cultures and of the micro- 
organisms under the microscope. The student is drilled 
to practical mastery of all that is needed by the modern 
physician. The laboratory is open the entire year, and 
opportunity is given advanced students and graduates to 
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4o special and orig-inal work. John R. Wathen, is Profes- 
sor of Normal and Pathological Histology and Bacteriology. 

BACTERIOLOGY. 



Malarial Microbe. — Surgeon Ross has proved that mala- 
ria can be acquired from a mosquito bite. Insects are the 
media for its propagation. Particular species of malaria 
microbes accompany particular species of mosquitoes. 
But, of course, as is known, these parasites must fall into 
depleted constitutions in order to live and propagate. Cer- 
tain ascetics get their bodies so purified that they sit quiet- 
ly and unharmed in the midst of swarms of mosquitoes not 
one of which ever stings them. 

Cheese Rust. — By this is meant the spots and rings seen 
in cheeses. It is due to an organism 1-15,000 to 1-25,000 of 
an inch in length. Connell has isolated and mounted it af- 
ter staining with aniline in cultures. It stains best with 
carbol-fuchsin or aniline water, gentian or violet. 

Widars Test. — The Bacteriological Laboratory of the 
the city of Denver, Colo., is now making Widal's test for 
typhoid fever. The fact that an very expert bacteriolo- 
gist is required to make the test is offset by the ease of 
transportation of specimens of dried blood, which long re- 
tain the power of reaction ; and it is greatly to be hoped 
that further possible improvements in technic may place 
this most ingenious test upon a firmer practical basis than 
can at present be claimed for it. 



NEW PUBLICATIONS. 



Bacteriological Methods. — A laboratory manual of 90 
pages outlining practice for students has been published 
by Professor Veranus A, Moore of Cornell University pre- 
sumably for the use of his students. There are 60 lessons 
but the work is not a text-book on bacteriology. It will be 
useful to teachers in other colleges who wish to lead stu- 
dents through carefully arranged experiments whether 
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long-er or shorter. His classification of bacteria, following- 
Migfula is : (1) Bacilli, — motile rodshaped organisms with 
flagella attached to all parts of the body ; (2) Pseudo- 
morias, — such org-anisms with polar flagella ; (3) Bacteria, 
— the same without any flagella at all. 

Histology. — E, K. Dunham, M. D. professor in Belle vue 
Hospital College has just published a text book of Normal 
and Morbi4 Histology but some of the medical journals 
criticise it. Messrs Lea Brothers & Co have not yet sent 
us a copy for review. 

Text Book of Histology. — Including the Microscopic 
Technic. By Dr. Phillip Stohr. Edited with Additions by 
Dr. Alfred Schaper, Royal 8vo., pp. 424, with 292 Illustra- 
tions. P. Blakiston's Son & Co. 1898. Price $3.00. 

This book is written in a very systematic manner. Begin- 
ning- with the purely microscopic technic of the prepara- 
tion of sections, the author then enters upon microscopic 
anatomy proper. In this part the microscopic anatomy of 
the cells and the tissues is taken up. Then follows that of 
the organs, including the various systems and the organs 
of the special senses. The blood is very well and thorough- 
ly handled, as also the lymphatic system. The nervous 
system requires quite a share of attention. Nerve cells 
are considered too ; dendrites have no notice accorded to 
them. In fact, the author very properly deals only with 
those subjects which are established and capable of dem- 
onstration and not with theories and late advances not yet 
universally accepted and proven. 



DRUG AND POOD ADULTERATION, 



How to Study Drugs. — ^Acquaintance with the anatomy 
of flowering plants obtained by practical work with the mi- 
croscope is an essential to the acquisition of a sound 
knowledge of the histology of drugs. In order to obtain 
this the student should first make himself thoroughly fa- 
miliar with the various kinds of cells and vessels and the 
tissues which they form — epidermis, cork, fundamental 
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parenchyma, endodermis, pericycle, phloem, xylem, medul- 
lary rays and pith as well as the varieties of stereom. 
He should then make himself acquainted with the anatomi- 
cal characteristics of roots, stems, leaves, flowers, fruits 
and seeds as exhibited in the types found in the usual bio- 
logfical text-books, at the same time learning* to recognize 
with care the different tissue systems both by means of the 
elements and the reactions the elements give with reag'ents. 
Then he should pass on to study in detail the various pecu- 
liarities of the different cells ; the varieties of thickening- 
of epidermal cells, and the appearance of their walls in sur- 
face view ; the forms and sculpturing of lignified elements, 
stone-cells, vessels, fibres ; the frequency, characters, and 
disposition of hairs and glands ; the nature and disposi- 
tion of cell contents, crystals, starch and its size and form 
of g-ranules, inulin, tannin, resins, and oils. 



MISCELLANEOUS. 

Objects. — Foraminiferous sands, unmounted, from Mau- 
ritius, Aden, India, Montereau, Java, Sicily, Paris basin, 
Cyprus, Cherbourg-, Beauchamp, Malstricht, etc., 24 pack- 
ages for $1.00 ; or, cleaned unmounted diatoms, from Mo- 
dena, Pitruame g-rande in Mexico, Estuaire de la Ranee in 
France, Newcastle in Barbados, Pornic pelag-ique in 
France, Cwm Bychan in Wales, Godfry's bog- in Massa- 
chusetts, La Guadeloupe with Meridion circulare, Tabella- 
ria flocculosa, Surirella gemma and Pleurosigma ang-ula- 
tum, $1.00 per series of 12 tubes. Also 5 series of micro- 
fung-i at 50 cents each and 7 series of wood sections at 
50 cents each series can be had from W. West, 15 Horton 
lane, Bradford, Eng-land. They can be brought within the 
Chinese wall as specimens of natural history objects free 
of duty according- to the law. 

A Printer's Ink that will stand washing is made from 5 
parts acetic acid with one part lunar caustic dissolved 
herein. After it has stood 24 hours, add 20 parts copalt 
varnish and a little lamp-black. The lunar caustic gives it 
a brown shade which may be replaced by g-reen if the 
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printed matter is moistened by water containing* a little po- 
tassium iodide in solution. This ink must be made only as 
required for use and be used as fresh as possible. The in- 
gredients require to be kept in closed flasks that they may 
not deteriorate. 

Paste. — Dissolve 2 drams alum in 1 quart water. Add 
flour to make thick cream. Stir into it 10 powdered cloves 
and 1 drachm rosin. Pour the above slowly, stirring- con- 
tinually, into 4 ounces boiling water. Let all boil till of 
mushy consistency, stirring to prevent burning. If kept 
covered and in a cool place this paste will keep through the 
hottest summer. 

Aniline. — A mixture of one part soap, 19 parts water and 
one part aniline is said to remove the most obstinate g-rease 
spots which may have penetrated into the fibre deeply. 

Label Varnish. — Macerate tog-ether, shaking* occasion- 
ally until the solids dissolve which will take a long time in 
the cold: Sandarac, 60 pts; mastic, 25 pts; camphor, 1 pt ; 
oil of lavender, 8 pts ; venice turpentine, 4 pts.; ether 6 
pts ; alcohol^ 44 pts. — Nat Druggist, 

Marine Specimens in Formalin. — Jar of Marine Algae of 
many kinds, 50 cents; helix, 10 cents; starfish; 15 cents; 
and a list of manv other specimens for sale by W. F. Webb, 
Albion, N. Y. "^ 

Second-hand Microscopes. — Beck high class Binocular 
with 1 1-2, 2-3, 4-10, 1-5, and 1-10 oil immersion lenses with 
complete outfit is offered for about $80, it being* butafrac- 
tioij of the original cost. Also many other microscopes. 
Clarkson and Co., 28 Bartlett's Buildings, Holborn Circus, 
C. E. London, England. 

Bt>tanical Objects. — As you know, I have had Nos. 22, 27, 
38, 65, 81, 94, 97, 109, 112, 121, 123, 129, 130, 131 and all the 
starches. I now enclose $6 for which please send me all 
the remaining numbers of White's objects which you now 
have in stock. — C. Williams, 

WoUe's Diatomaceae of North America with plates for 
sale cheap. Address the Editor. 
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thus differing from other Coal 



tar products. It has been used in the relief of rheumatism and neu- 
ralgic pains and in the treatment of the sequelae of alcoholic excess. 
AMMONOL is also prepared in the form of salicylate, bromide, and 
lithiate. The presence of Ammonia, in a more or less free state, gives 
it additional properties as an expectorant, diuretic and corrective of 
hyperacidity. — London Lancet. 

©he. «Stimufant 

AMMONOL is one of the derivatives of Coal-tar, and difiers from the numer- 
ous similar products in that it contains Ammonia in active form. As a result of 
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The Life-History of a Parasitic Fungus. 

[Compiled from Quecket Club Journal.] 
WITH FRONTISPIECE. 

One of the strangest facts in plant life that has been 
worked out by the botanists daring the past 100 years is 
the following. There are plants called fungi which not 
only live parasitic upon other plants but require two or 
more species as hosts. This fact was not settled scientific- 
ally until 1816 when a Danish schoolmaster rubbed the 
underside of a barberry leaf infected with SBcidia onto 
some plants in a field of rye. The rye plants were then 
marked. In a few days, the fungus had spread itself 
widely over the plants in question while all the others 
were free from infection. In 1760, the farmers of Mas- 
sachusetts had felt so sure of a connection between wheat 
mildew (Puccinia graminis), and barberry bushes that 
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they enacted a law requiring people to destroy their bar- 
berry bashes as a protection to wheat fields, but they did 
not understand why. The English farmers had the same 
suspicion and fortunately acted upon it. 

The fungus, Uromyces pisi, as its name implies is a pest 
to pea-growers. It belongs to the Uredinea family, a 
group of 500 parasitic fungi. It lives parasitic on the 
spurge. Euphorbia cyparissias, and also on the leaf of the 
common pea, Pisum sativum, going through five difl'er- 
ent spore relations which is the maximum number known 
to science. 

The SBcidia or "Cluster-Cups" of certain fungi are high- 
ly esteemed as opaque objects to be viewed by reflected 
light or in sections under the microscope, being very beau- 
tiful and interesting. The spores can be germinated in 
cold water containing one per cent of cane sugar. They 
should be mounted in glycerine jelly after having been 
soaked in glacial acetic acid to prevent shrinkage. 

The efl'ect upon the spurge plant resulting from carry- 
ing the fungus mentioned is striking and extraordinary. 
Examine figure 1 in the frontispiece and you will see 
that the healthy spurge is large and vigorous. It has 
thin, linear, and somewhat deep-green thick-set leaves, 
seven to fourteen times as long as broad. The infected 
spurge is shown in figure 2, with short, thick leaves 
which are wide apart, dusty yellow in color, only four 
times as long as broad. The stems are naked, stalky and 
unbranched. The floral organs are aborted and sterile. 
These two plants differ in color, tissue, habits and appear- 
ance so that they would hardly be recognized as of the 
same genus. The attack of the parasite causes elonga- 
tion of the stem and shortening and thickening of the 
leaves. Figure 3 shows an enlarged leaf dotted with 
SBcidia. There are usually about 50 aecidia to each leaf. 
They are about one-third of a millimeter in diameter and 
each contains some 350,000 spores ^agh capable of inocu- 
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lating a healthy plant under proper conditions. Fig. 4 
is a section of leaf through an secidium and figure 5 is an 
secidiospore. 

To Professor De Bary we are most of all indebted for 
knowledge of these fungi which he worked out from 1861 
to 1864. The five spore stages are: the promycelial spore, 
the spermogonium, the secidiospore, the uredospore, and 
the teleutospore. De Bary discovered heteroecism or 
metoecism, by which is meant that the aecidium is only a 
stage or special form of fructification in the life-cycle of 
certain groups of fungi. 

The first case of this cyclic development noted was 
that of mildew of wheat, the fungus being called Puc- 
cinia graminis. 

**The mycelium of the SBcidium or *cluster-cup' stage of 
Uromyces pisi (De Bary) is perennial in the tissues of the 
host; hence, when plants are once attacked they never 
recover, but produce the fungus year by year. The 
sBcidiospores, produced in the 'cluster-cups,' are dispersed 
by wind at maturity, and those that happen to alight on 
a leaf of the common pea (Pisum sativum) germinate 
within a few hours if the surface of the leaf is damp ; 
the germ-tube bores through the epidermis, enters the 
tissues of the leaf and there forms a mycelium. This 
mycelium, or vegetative portion of the fungus, consists 
of a net work of anastomosing and transparent tubes. 
These tubes, containing protoplasm, are divided by septa 
at rare intervals into elongated cells. The septa become 
more frequent at the points where sori are formed, and, 
in Uromyces pisi and other species producing spores of 
that color, orange granules appear in the protoplasm. 

About fourteen days after infection, the mycelium 
produces dense tufts of uredospores, which burst through 
the epidermis at maturity, and are distributed by wind 
and rain. Those uredospores that alight on pea-leaves 
germinate quickly, enter the tissues of the leaf, and, in 
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turn, produce other clusters of uredospores. The clusters 
of uredospores are of a pale brown. Uredospores are 
called summer-spores, their function being to enable the 
fungus to extend its area of distribution. Produced in 
enormous quantities, and very rapidly throughout the 
summer, it is easy to understand the swiftness with which 
the disease can, and does spread ; the only limit being 
lack of supply of pea-plants for it to attack. 

'*In the autumn, when the host-plant is waning, a 
second form of spore is produced from the same my- 
celiuili that produced the uredospores earlier in the sea- 
son. This second form of spore is known as a teleuto- 
spore, or winter spore, and dilffers from the uredospore 
in requiring to remain in a latent condition before it can 
germinate. The function of teleutospores is to tide the 
fungus over that part of the season — its season of discon- 
tent — when the host-plant is not present for it to prey 
upon. After remaining in a resting-stage during the 
winter, the teleutospores germinate in the spring, and 
give origin to still smaller spores called sporidiola or 
secondary spores. These exceedingly minute secondary 
spores are, as usual, dispersed by wind, and those that 
alight on the Euphorbia leaves germinate, enter the tis- 
sues, and, in course of time, produce the ascidiospores. 
The secondary spores produced by the teleutospores ger- 
minate only on the Euphorbia and not on the pea,whereas 
the SBcidiospores formed on the Euphorbia germinate 
only on the pea. 

*^To eflfect a cure for the disease, it is only necessary to 
remove from the vicinity one of the two host-plants es- 
sential to its existence." — Massee. 

The mycelium in the Euphorbia not only goes on 
producing the SBcidia as long as the host lives but 
by the use of suitable reagents, such as caustic potash, 
can be seen penetrating almost every part of the plant, 
descending mainly by its vessels. During the winter, 
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when the Euphorbia dies down, the mycelium hibernates 
in the rhizome. 

The spermogonia are generally formed below the up- 
per surface of the leaf bearing the SBcidia, and are devel- 
oped from the same mycelium. Sometimes, however, 
they occur on the lower surface, and in juxtaposition with 
the aecidia. These flask- like growths in the sub-cortical 
tissue, with brushes of hair-like filaments at their pro- 
jecting apices, pour out at maturity vast numbers of 
spermatia — extremely minute bodies resembling spores — 
which have been held by some to be the male sexual ele- 
ment. There seems, however, to be a consensus of opin- 
ion, amongst fungologists, that there is not sufficient war- 
rant for this idea. The spermatia are associated with a 
viscid fluid. The largest examined are only the 1-25U0 of 
an inch in length and the 1-100,000 of an inch in width. 
Their function is not known ; but it is difficult to believe 
that they have none, useless indeed they are merely a 
survival of structures which were useful under conditions 
that have long since passed away. This is probably true 
in most instances, but spermatia of some species have 
been caused to germinate and produce a mycelium like 
that of the uredo condition of the fungus. Sometimes 
the spermogonia occur in conjunction with the'uredo- 
spores, and sometimes in conjunction with the teleuto- 
spores, though this latter is apparently not the case in 
the genus Uromyces. 

The SBcidiospores are produced in basipetal chains, the 
oldest spores being at the apex of the chain, the young- 
est at the base : they are 1-1,250 of an inch in diameter. 
As the terminal spores mature they become free and form 
an orange powder, which fills the whitish-edged and 
slightly fringed cluster-cup. They are, at maturity, 
globular or polygonal, and roughened on the outer sur- 
face. The walls are thinner in certain places, and it is 
through these so-called germ-pores — and as a rule from 
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only one — that the germ- tube issues. It in these germ- 
tubes which, finding their way through the stomata of the 
host-leaf, start densely woven mycelial growths in the in- 
tercellular spaces of its tissue. The mycelial tubes not 
infrequently develope tubular suckers, called haustoria, 
which penetrate the cells themselves, abstracting their 
manufactured food-stufFs for the benefit of the parasite. 

The mycelium present in the leaves of the host-plant 
(i. e. the pea) resulting from inoculation by the sBcidio- 
spores, gives origin to the first crop of uredospores, which 
are produced singly at the tips of short branches of the 
mycelium. The epidermis is ruptured, and they appear 
on the surface as orange-colored patches or sori. The 
uredospores thus formed germinate on other pea leaves, 
and produce successive crops of uredospores throughout 
the summer ; and finally in the autumn, the same myce- 
lium produces a crop of teleutospores, which form dark 
brown sori on the surface of the leaf, and these, as said 
before, rest during the winter either in the soil or on the 
surface in connection with the decayed leaves, producing 
in the spring the pro-mycelial spores which inoculate the 
newly developed foliage of the spurge. 

The uredospores are spiny, of a yellowish brown, and 
1-1250 of an inch in diameter. They are said to have as 
many as six germ-pores, and never less than two. The 
germination and mode of attack on the host-plant are 
the same as in the case of the aecidiospores. 

The teleutospores, darker in color than the other 
forms, are produced generally at their period of decay. 
In some species this is the only form of spore known. 
They are unicellular in U. pisi, this being the invariable 
rule in the genus ; and there is not more than one spore 
developed at the end of each pedicel. They are 1-800 
of an inch in their long diameter by 1-1250 of an inch in 
their shorter one. The teleutospores of ail Puccinias 
are bi-cellular. 
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At the apex of the teleutospore there is a single per- 
foration only, or at any rate a thinning of the outer cell- 
wall which looks like it, and it is through this that the 
germinating process protrudes ; in other words, the exo- 
spore is pierced by the endospore in germination. When 
the teleutospores arebicellular the germ-pore of the lower 
cell occurs just below the median septum. The germ 
tube of the teleutospore does not form a mycelium, but is 
broken up near the apex into three or four short cells, due 
to the formation of transverse septa. Bach cell gives or- 
igin to a very slender outgrowth or sterigma, the apex of 
which eventually bears a pro-mycelial spore, capable of 
producing a mycelium. 



Practical Hints on Mounting. 

R. G. MASON. 

Farrant's Medium. — This is another preparation of 
glycerine and gum. It is useful for some anatomical prep- 
arations. Epithelium, etc. Upon a clean slip, place a little 
of the media. This must be carefully done as this mix- 
ture holds air bubbles with greater tenacity than any- 
thing I know of. It is best to warm the slip first over a 
lamp. Now having the object in soak in a weak solution 
of the above media and water, place the object in position, 
warm a cover glass, and cover gently, press down, set 
aside to dry. If, on examination, air is imprisoned un- 
der the cover with the specimen, the whole process must 
be repeated. The bubbles will not disappear by them- 
selves as in the case of balsam and benzole. This media 
will take some days to dry. So it is best to look at the 
slides every day and press down if required. When fair- 
ly hard at the edges, clean ojff with a soft brush and water, 
set aside to dry, run a ring of cement round as before, 
and finish in the usual way. 

Likely Failures, — Air bubbles round object or in media. 
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— Cause : slide not warmed media having- been shaken 
up, you cannot handle this too carefully. 

2. — Cover shifting during* cleaning. — Cause: not dry 
enough, or too rough handling; this media never gets hard 
like balsaiti. 

Mounting Foraminifera, Polycistina, or any Small 
Bodies Dry in Cells. — Cells mast vary according to the 
specimen that is to go into them. It would look very 
clumsy to see small objects like the above in a very deep 
cell For general purposes there are nothing better than 
the tin cells before mentioned. Some are made in vul- 
canite, but these are very ugly and are never used by pro- 
fessional mounters. Then we have them in glass, which 
are very useful for some anatomical specimens. Some 
have recommended them to be made in card, but these 
are very unreliable, as they absorb moisture and cause 
condensation on the inner side of the covering gla^s. 
These cells being pure tin, may be used for any known 
preservative, and are easily put on. Their cost is very 
low. Our specimen, iu this case, we shall have perfectly 
dry, and in the case of good material clean. Construct 
your cell and gum the bottom with ordinary gum arable 
solution. Place aside to dry. When quite dry, see there 
is no dust in it. Breathe on the cell so as to make the in- 
side damp, but from the breath only. Take np the speci- 
mens and tip a sufficient quantity in to cover the whole 
bottom. Take the slip in your left hand and gently 
knock your right hand against it, holding it in a horizon- 
tal position so as to spread the specimens evenly. Breathe 
again on it if required. Place it under a low power to 
see if all the bottom of the cell is covered, as it looks bad 
to see the ground of the cell iu spaces between the objects. 
When all is satisfactory take a piece of paper, place it on 
the table, stand the slide on end and gently knock it. Do 
the same at the side. This will detach any specimens 
that are not secure enough. Examine again, and if there 
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are any bare spots, breathe on the slide again and repeat 
the operation. Run a ring of cement round the top of 
the cell. Place a cover on and finish as before directed. 
Selected specimens may be mounted in the same way, by 
picking up the single object with a hog's bristle fastened 
to an ordinary light handle, such as is used for inserting 
into the camel hair pencils. 

There are not likely to be any failures in the above as 
the process is so simple. The only thing that may hap- 
pen is the varnish running under the cov(»r glass. 

Mounting Rock Sections, Teeth, Bone, etc. — Take 
a rock section on its glass, place it in a saucer in clean ben- 
zole for twenty-four hours or until it leaves the glass of 
its own accord. Now take it up on a spatula. A square 
ended one is best as when the section is on it, all excess of 
benzole is easily got rid of by standing it square end 
downwards and gently tapping the end, if needs be, on a 
glass slip. Don't use forceps to get the section onto the 
spatula, but your brush. Place the spatula just under the 
section and draw it on while in the benzole. Wash again 
in clean benzole, and have your 3 X 1 in. slip ready, with 
some balsam and benzole on it. Place your section in po- 
sition (having first got rid of all excess of tiuid). Add 
more of the media until it is well covered. Place it 
aside to dry. Bocks are best mounted by the exposure 
method before described. An oval-shaped cover is a 
great improvement, but of course any shape cover may 
be used, provided it is of suitable size. To mount teeth 
sections, a little different treatment is required. First, 
soak them oflf the glass {they are ground on in benzole)^ 
then wash in clean benzole, and put aside to dry. Make a 
rather thin solution of gum arable, adding two drops of 
carbolic acid to about one oz. When the teeth are quite 
dry, take a section in the forceps, dip it in the gum solu- 
tion. Having your slip ready cleaned, place it in the cen- 
tre, press down, and set aside to dry. The object of the 
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gum solution is to prevent the balsam running into the 
structure of the tooth, and so rendering it too transparent. 
When dry, add balsam and benzole until it is well cover- 
ed. Set aside in a place free from dust and mount by the 
exposure method. 

Sections of seed-shells may be treated in just the same 
way as described for rocks, with this exception, that some 
of them are best soaked in spirits of turpentine before 
mounting, instead of the second benzole. 

Where round cover glasses are used, it is best to run a 
ring of cement round before putting the finishing varnish 
on. This prevents all chance of its running under, and 
thus disfiguring or spoiling a specimen. 

How TO Clean Thin Glass Covers. — Always keep 
your glasses in a solution of nitric acid and water, about 
two parts water to one of acid. This will take any marks 
off that may be on the surface of the glass. The best way 
is to have them in a glass or porcelain vessel. Take them 
out as required, or clean a number together, immerse 
them in methylated spirits. Have a block of wood, about 
6 in. by 4 in, tack a piece of American cloth over the top, 
fasten at the ends and sides, take your covers one at a 
time, and breathe on one surface and place on the block. 
A dozen may be placed in a row the damp-side down. 
Gently press them. All. air being out from between them 
and the cloth on the block, they will hold. You can now 
clean them all together. When one side is done, take 
your forceps or something with a point and gently lift up 
one edge of each cover. Take them up in the forceps, re- 
peating the operation of breathing. Your second surface 
will be clean. . Should the other show any signs of con- 
tact with the cloth, this will easily clean off when the 
cover is used and fixed in its place, but this will be noth- 
ing to speak of if the block is cleaned occasionally. By 
this method, all cover glasses may be easily cleaned with- 
out breakage. 



1899J MICHOSCOPtCAL JOURNAL. 76 

The Turn-table. — To use this instrumeDt expertly, re- 
quires practice. The diflBculty with the beginner is to 
set a slide central the second time, after having once had 
a ring put round it. Put a slide on the turntable perfect- 
ly centred. Pushing it as far as it will go up to the pil- 
lars of the springs will make it central one way. When 
central, make a dot on the turntable plate. A permanent 
one is best, just a drill tip inserted. When the slide is in^ 
position, make another dot on it with ink, directly oppo- 
site the one on the turntable. It will now be seen that no 
matter how many times the slide is placed on the turn-ta- 
ble, providing these dots are opposite and the slide push- 
ed right against the pillars of the spring, it will be per- 
fectly centered. 

Never spin your table too quickly, or take up too much 
varnish in your brush at one time. Slowly turning just 
as the brush touches the slide will be the best. If the 
motion is too fast it will be easily seen that the varnish 
is thrown off or into the wrong place. By a little prac- 
tice, the turntable becomes a most useful tool, in fact a 
kind of small turning lathe for forming all kinds of cells. 

Cleaning off Surplus Balsam from the Slides.— 
Cleaning off the balsam in excess of what is required to 
preserve the specimen, is easily done if done right. If 
the slides have been dried by means of an oven, it may 
mostly be removed with a sharp knife. It may be finally 
cleaned with alcohol, by means df a piece of linen rag 
placed round the index finger of the right hand, the slide 
being firmly held between the thumb and finger of the 
left. The rag must not be tight, but fairly loose where 
it comes in contact with the slide. Pour out plenty of 
spirits in the saucer ; go over the slide gently but firmly; 
don't be afraid to touch it. As the balsam is dissolved by 
the spirits and cleared by the rag, a fresh part of the rag 
may be used and the slide breathed upon occasionally, 
when all will come clean in a short time. As with other 
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things, yoa may not be able to do this nicely the first time. 
I have done thousands of slides in this way. 

It must be borne in mind.that slides on which balsam 
and benzole is used never get hard all through. This is 
an advantage, as should a slide fall, the object is not lia- 
ble to fly off as in the case of old balsam mounts, for the 
balsam gets brittle by age. 

Caoutchouc Cement, for Making and Sealing Cells. 

To Turn Cells. — Centre the glass slide on the turn- 
table, and with a sable-hair brush charged with suflScient 
cement, mark off the foundation of the cell in width and 
size required, the turn-table being somewhat rapidly re- 
volved. Dip more cement and apply directly, before the 
first layer can set, and so on, always touching the top of 
the stream only, until the cell be raised to the height 
desired. Then lay the slide aside in a level position to 
dry. Slight cells dry in a few hours, deep cells, say 1-8 
of an inch in two or three days. Keep the bottle tightly 
corked. 

The brush may be cleansed with some alcohol. Before 
uncorking the bottle for use, always give it a sharp shake, 
and turn it over so as to mix the apparently thickened 
surface of the cement with the bottom contents. In the 
case of the cement becoming absolutely thickened by ex- 
posure or neglect, a small quantity of spirits of wine (not 
methylated) will fairly restore it ; but a diluting fluid is 
sold in a very cheap form, a few drops only of which ad- 
ded will improve the working quality of it to the last 
drop in the bottle. It is always better to turn a few do- 
zen cells at the time in the various sizes for circles usu- 
ally preferred, and to lay them out to dry, exposed to 
the air until required for mounting purposes. 

To Mount Objcets in Glycerine, Oil, Canada Balsam 
OR Other Fluids. — Take a cell perfectly dry, apply or 
turn asufficieat layer of thig cement round the top of the 
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cell, slightly overfill the cell wifh glycerine and put in 
the prepared object, place on the glass cover (previously 
tested to fit), press down the centre and edges of the cover 
until it is firmly in position, and with a damp brush 
gently remove the expelled glycerine. Test again and see 
by slight pressure that the cover is on the cement, and lay 
aside to set. The next day, the slide may be washed un- 
der the stream of an ordinary water tap, and when 
thoroughly freed from all traces of glycerine and quite 
dry, you should turn a layer of the cement over the cell, 
embracing the rim of the glass cover, and finish to taste 
(zinc cement is a strong finishing medium). This slide 
will then be found to be well sealed and the fluid perma- 
nently confined. All these directions apply to mounting 
objects in oil or fluid Canada balsam, excepting the use of 
water to clean them. The superfluous oil or balsam must 
be removed by a brush dipped in benzole, the brush being 
continually wiped between the folds of a cloth. 

This cement is invaluable for securing glass covers on 
dry mounts. It does not run by capillary attraction, and 
absolutely prevents all finishing cements from entering 
the cell. It dries almost instantly and with the least pos- 
sible internal evaporation, thus nearly always preventing 
cell dew. The result of the use of this cement for cell 
making, and the confining of objects in fluids generally, 
is beautifully perfect and reliable, and it saves more than 
half the labor usually required to obtain inferior results 
by other media. 



Bacillus Tuberculosis Stained by Sudan III. 

MARION DORSET, M. D. 

This dye is insoluble in water, soluble, however, in al- 
cohol with a red color, also in the various essential oils, 
in chloroform and xylol. " Pat once stained with this ma- 
terial can be decolorized with difficulty, Dnddi, who 
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first suggested the use of sudan iii in histological and 
pathological work, recommends that Mailer's fluid and 
glycerin be used in hardening and fixing the tissues, and 
that absolute alcohol should not be used as a dehydrating 
agent, nor should the specimen be cleared in the essen- 
tial oils or xylol nor mounted in Canada balsam. 

I. Staining of Tubercle Bacilli in Pure ' Cultures. — 
Cover-glass preparations were made and fixed in the or- 
dinary way and then immersed in a cold, saturated 
eighty-per-cent alcoholic solution of sudan iii for five 
minutes. The excess of stain was then removed by 
washing in several changes of seventy-per-cent alcohol 
for five minutes. The results obtained were very satis- 
factory, and the characteristic appearance of the tuber- 
cle bacilli could be very readily noted. The bacilli are 
stained somewhat better if left in the sudan iii for ten 
minutes and then washed in the seventy-per-cent alco- 
hol. The germs are found stained a bright red and the 
beaded appearance is very distinct. Cultures of the 
bovine tubercle bacillus, and also of the tubercle bacillus 
obtained from swine, treated with this dye, were not ap- 
parently as well stained as in the case of the bacillus of 
human origin. The latter stained with sudan iii are not 
decolorized by washing for two minutes with dilute one- 
to-twenty-five sulphuric, hydrochloric, or nitric acid, or 
ammonia. 

II. Staining of Preparations from a Qland of a Tu- 
berculous Guinea-pig, and from Sputuin^ which had been 
proved to Contain Tubercle Bacilli, — The preparations 
were fixed as usual and immersed for ten minutes in a 
saturated eighty-per-cent alcoholic solution of sudan iii. 
They were then washed from five to ten minutes in 
seventy-per-cent alcohol. Upon examination the tuber- 
cle bacilli were found to be stained a distinct red and 
presented the characteristic appearance. No other bacilli . 
present in the sputum had been stained by the sudan iii, 
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though they were evident iii quantity when the prepara- 
tion was counterstained with methylene blue. The tu- 
bercle bacilli still retained their characteristic red color 
and appearance. 

III. SSctions of a Tuberculo2is Lung, — Sections from 
the lung of a man who died of bronchial tuberculosis 
were stained from five to ten minutes in a concentrated 
eighty-per-cent alcoholic solution of sudan iii washed 
from five to ten minutes in several changes of seventy- 
per-cent alcohol, counterstained with methylene blue, 
dehydrated with absolute alcohol, cleared with clove oil, 
and mounted in Canada balsam. In this preparation the 
tubercle bacilli were stained red and could be distinctly 
seen lying in the tissue. The material from which the 
sections were made was prepared in the following way : 
Pieces of the lung were placed in absolute alcohol and al- 
lowed to remain for a week, then changed into a fresh lot 
of alcohol, and from that passed through ' alcohol and 
ether into celloidin in the usual way. The sections after 
staining were also dehydrated with alcohol, but in spite 
of this fact the tubercle bacilli were well stained by 
Sudan iii. It is thus evident that their staining proper- 
ties are not influenced by the dehydrating action of the 
alcohol. This differs from the method prescribed by 
Daddi in staining sections for fat, as he recommends that 
care should be taken not to dehydrate with alcohol or 
clear with clove oil. Possibly the fatty material in the 
bodies of the tubercle bacilli is not as soluble as that de- 
posited in the tissues. It should be noted, however, that 
preparations stained with sudan iii and mounted in Canada 
balsam did not retain a bright color after a month's time. 

To demonstrate further that sudan iii is apparently a 
selective stain for tubercle bacilli, I endeavored to stain 
the numerous varieties of bacteria found in decomposing 
sputa, pure cultures of hog cholera, glanders, typhoid, 
anthrax, symptomatic anthrax, diphtheria, and prodigiosua 
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b^Mnlli, the apirillam of A.^iatic cholera^ and the Staphy- 
locccensi pyogftne^ aureus j with ae^^ative results. Prepara- 
tions of the amegnaa bacilli were alao made^ bat did not 
»tain with sadan iii, althongh they were stained with car- 
bol foehftine according to the ordinary method. In a 
mixed preparation of tubercle and smegma bacilli^ stain- 
ed with sndan iii and well washed with seventy -per-cent 
alcohol, the tubercle bacilli appeared characteristic, while 
the smegma bacilli remained unstained, although this 
same preparation^ when subsequently stained with carbol 
fuehsine, showed smegma bacilli present in abundance. It 
would appear from the results so £iir obtained that sndan 
iii may be considered as a selective stain for tubercle 
bacillus, and that this seiectiTe action is due to the large 
amount of fatty material present in the body of the germ. 
When stained with sudan iii the characteristic beaded 
appearance of the tubercle bacilli is very distinct, and, 
as has been suggested, this beaded appearance in the 
staining is probably due to the droplets of fatty substance 
present in the body of the germ. Although smegma ba- 
cilli stain very readily with carbol fnchsine, similarly to 
the tubercle bacilli, the fact that the smegma bacilli do 
not stain with sudan iii would indicate that their cell sub- 
stance is very diflferent from that of the tubercle bacilli. 

The practical value of sudan iii as a stain for tubercle 
bacilli will be recognized where a rapid method is desired 
for staining the organism in tissues and for the purpose 
of differentiating without trouble between smegma and 
tubercle bacilli in cases, as in urinary sediments, where 
the smegma bacilli might be present, and throw some 
doubt upon a positive identification of the tubercle ba- 
cilli by the ordinary method of staining. The method 
takes about the same length of time as the carbol-fuch- 
sine method for cover-glass preparations, but as the stain 
is a selective one for tubercle bacilli, it is well adapted to 
routine work. — Bureau of Animal Industry. 
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Nobert^s Bands. Micrometer Rulings. 

F. L. JAMES, M. D. 

ST. LOUIS, MO. 

Bands of rulings on glass, were first made by M. No- 
bert, a Frenchman, some forty or fifty years ago. Prior 
to the preparation of these rulings, and indeed, down to 
a comparatively recent period the only method of testing 
the amplifying and especially the defining powers of mi- 
croscope objectives, was trying them on certain well-known 
test-objects — the scales on certain butterfly or moth- 
wings, certain frustules of diatoms, etc. M. Nobert de- 
vised an instrument for ruling on glass/with a spicule or 
splinter of diamond; lines at a definite and known dis- 
tance from each other. These lines were arranged in bands, 
commencing with a comparatively low number to the mil- 
limeter, and gradually increasing, each band containing 
ten lines and consequently decreasing in width as the 
lines were placed more closely together. At first M. 
Nobert made the bands of known, dimensions, 100, 200 
etc. up to 500 or 1,000 or 10,000 to the millimeter, but 
later on he made the bands consist of lines whose spaces 
were an unknowij quantity, thus making each possessor 
of one of his rulings determine the value of each band 
for himself. This was done on account of the very im- 
portant part played by imagination or rather by the 
knowledge of the number, a knowledge which would 
cause the observer, knowing the real number, to imagine 
that he 5*aw and was able to count the lines. The follow- 
ing is a summary of the Nobert plates as known to the 
writer, and he is of the opinion that it embraces all of 
that artist's work, though there may be other series : 
Ten band plates, running from 11,259 to the inch, up to 
50,667, with no regularity between the series — thus No. 
1 being 11,259, No. 2, 13,100; No. 3, 15,300, etc; thirteen 
band plates, runningfrom 45,000 up to 112,595 to the inch ; 



86 THE AMERICAN MONTHLY [Mar 

fifteen band plates, running from 11,259 up to 56,297 ; the 
nineteen band plates (of which he made more than any 
other series, and which are most often quoted) run from 
11,259 up to 112,595 to the inch. A twenty band plate 
was also made by M. Nobert, but the writer has never 
seen one. It ran from the same initial (11,259) up to 
123,854. These figures are on the basis of the Paris 
line being equal to 0.088,813,783 inch. Up to sometweny- 
five or thirty years ago, M. Nobert had an absolute mo- 
nopoly in this line, but about that time two or three Ameri- 
cans devised ruling engines almost simultaneously — Pro- 
fessor Rutherford, the astronomer, the late Professor 
Henry Rogers, of Cambridge, and the late Henry Pasoldt, 
chronometer maker of Albany, N^ Y. The rulings, tech- 
nically termed "gratings,*' of Mr. Rutherford are esteem- 
ed all over the world as superior to any other, and are 
rtsed in making the most delicate astronomical measure- 
ments. Professor Rogers acquired a wonderful skill in 
making rulings, and his plates are very highly prized by 
those fortunate enough to possess them. They were never 
made for sale. Some of the most wonderful of his rul- 
ings are in the possession of Dr. W. J. Lewis. All of 
the gratings sent out by Nobert. Rutherford, Rodgers 
and those who have acquired the engines of the last- 
named and made rulings with them, are accompanied by 
"tables of corrections,*' which enable the observers who 
use them as stage micrometers, to secure absolutely cor- 
rect results. The late Mr. Fasoldt, refused to issue such 
tables, claiming that they are unnecessary and that the 
rulings are absolutely correct. The bands of rulings of 
all the American artists in that line, are carried far be- 
yond the power of the microscope to separate the lines, 
and the distances between them are arrived at through 
the spectrum which they present, the calculations being 
based ou tlie wave lengths of light. Professors Rodgers 
and Rutherford made greetings on speculum metal, and the 
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former made at least one grating on an^ alloy of platinum 
and gold^ which, when placed in the sunlight is one of the 
most gorgeously beautiful objects the human eye ever 
rested upon. All the colors of the prismatic spectrum are 
reflected from the lenticular surface, and the phenomena 
of interference cause the little button to glow like a liv- 
ing coal, sending forth light rays of a myriad hues, yet 
so soft, withal^ that the eye can rest upon it without fa- 
tigue for several minutes. — Nat. Drug, 



Experiments in the Artificial Culture of Diatoms. 

William A. Terry. 

In the summer of 1895, I spent some time in exploring 
the marshes, ditches, and pond holes of the valley of the 
West River, between New Haven and West Haven, to in- 
vestigate the diatoms of that locality, some account of 
which has been previously published in this journal. The 
N. Y. &kN. H. railroad at that time crossed this marsh on 
a long trestle-work which was provided with a series of 
water tanks for use in case of fire. I made inquiries of 
the ofScial in charge of this bridge as to the possibility 
of crossing the marsh in various directions* When he 
understood I was in search of microscopical material he 
called my attention to these tanks. The water they con- 
tained was saturated with salt to prevent freezing, and 
he said the professors of Yale College claimed they held 
an organism that could not be found elsewhere this side 
of Salt Lake, Utah. On examining these tanks, I found 
the one directly over West River to be swarming with 
Artemia gracilis, the so-called '*brine shrimp." They 
were quite large, mature, and loaded with eggs, which 
looked under the microscope like bunches of grapes. The 
ditches on both sides of Washington street where it 
crosses the marsh, connect with a small brook flowing 
from West Haven. At low tide the mud laid bare in 
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these ditches and the brook is coated with a yellowish 
brown film composed of living diatoms. These were 
chiefly Pleurosigma americanum, P. hypocampus, P. breb- 
bissonii and P. fasciola, with myriads of minute species. 

I have previously published accounts of attempts at the 
cultivation of such finds of diatoms, which attempts all 
failed from the same cause, the rapid development of de- 
structive animals which devoured them. I examined this 
film at different points along the brook and the ditches 
for more than a mile in length. It varied considerably 
in different places, at one point it was a yellowish green 
from the presence of vast numbers of Euglena. It proved 
to be the most extensive continuous film of living diatoms 
I had ev^r seen not even excepting the extraordinary one 
at Shell Beech, Leete's Island, that I described some 
years ago. I visited Leete's Island in the autumn of that 
year and found the film of diatoms had disappeared, but 
late in August, 1895, the film was still conspicuous at 
West River, and it occurred to me that as my experiments 
were all tried during warm weather, another trial in cold 
weather might have a different result. Accordingly, in 
September, I appeared on the ground with a large basket 
loaded with glass bottles, a jointed fish-pole and other 
apparatus. About a dozen of these were quart bottles and 
square, to pack closely. I filled one of these from the R. 
R. tank, getting an abundance of Artemia gracilis. Then 
fastening a tablespoon on the end of my fishpole, I scoop- 
ed up a quantity of the film of diatoms from various points 
along the ditches and from the brook, filling up each bot- 
tle with water from the same place from which I took the 
diatoms. After about three hours work I had collected 
nearly four gallons of saltwater and diatoms which I 
thought abundant for my experiments. At home I poured 
out this material partly into glass dishes and partly into 
brown earthen bowls which I procured for this, purpose. 

As I had frequently noticed that the occurrence of these 
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films of living diatoms on the mud or sands was nearly 
always on the sunny side and never in the shade^ it seem- 
ed evident that sunlight was necessary to their proper de- 
velopment, but direct sunlight on a small quantity of 
water in a warm room would produce a temperature in- 
jurious if not fatal to the diatoms, and, at the same time 
favor the development of destructive animals. My con- 
clusion from observations of many years was that a tem- 
perature of about 60 P. was the most favorable to suc- 
cess. Accordingly all the material was placed on an open 
veranda, exposed to the direct warming sunlight until 
about ten o'clock, after which it was in partial shade. Af- 
ter a few hours rest a film of living diatoms had appear- 
ed on the surface of the sediment in all the receptacles. 

One peculiarity of this film was, that on lifting any 
part of it, it cohered like a membrane, although it was 
composed entirely of independent diatoms, all of them 
rapid travellers. It seemed that in producing their mo- 
tion they adhered somewhat to whatever substance they 
were in contact with, thus requiring some force to sepa- 
rate them from each other, although when a small frag- 
ment of this film was placed in a drop of water on a slip 
the diatoms would scatter out in all directions. A piece 
as large as a pinhead woud fill an inch cell so full in a 
few minutes that hundreds would appear at a time in the 
field in any part of the cell. One of the bowls was filled 
with material taken with a scoop-net from the bottom of 
a ditch twelve feet wide with water about two feet deep 
at low tide. This had but a small amount of sediment 
and contained some Oscillaria and Euglena, and was Very 
rich in Pleurosigma fasciola. The Oscillaria soon col- 
lected all the sediment into a rounded button at the cen- 
tre of the bottom leaving the sides of the bowl clean 
and bare. 

This button of sediment in the early morning was 
covered with a white substance which in the bright sun- 



90 THE AMERICAN MONTHLY [Mar 

shine soon turned pink and afterwards purple. I had 
seen this purple deposit covering considerable spaces in 
the salt marshes and had tested it enough to find that it 
contained a considerable amount of free sulphur, but 
what gave it its photographic properties I did not make 
out. This substance under the microscope appeared com- 
posed of very minute particles, the larger of which were 
of flattened ovoid form, and the smaller of irregular 
shapes^ and all in rapid motion. 

After several days exposure, the sides of this bowl be- 
came covered simultaneously and uniformly with a light 
brown film which the microscope showed to be com- 
posed of countless myriads of a small organism resem- 
bling miniature Nitzachia closterium but showing little 
trace of its characteristic markings and being apparently 
destitute of silex as they completely dissolved in boiling 
water. Their color and their motions were those of dia- 
toms, but otherwise they resembled desmids. 

I sent small vials filled with these organisms to many 
experts, explaining the circumstances and asking their 
opinions. I received various replies. Most of them 
were in doubt, but Prof. H. L. Smith wrote that they 
were certainly Nitzschia closterium, that he was very 
glad I had them in such quantity and lauch purity, and 
that he hoped I might succeed in keeping them long 
enough to observe their method of conjugation which he 
believed had never been seen in this species. 

Now, note here, that I had made numerous examina- 
tions of this material and thought I had observed every 
species it contained, but had not seen a single individual 
of this species until the sudden appearance of this film. 
I had little hope of being able to protect these diatoms 
against their enemies for any great length of time, but to 
take all the chances possible, I isolated portions of the 
film in various small vials of different sizes, and made a 
large number of lif^ slides. The life slides proved a 
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complete failure at once, as none of the diatoms in them 
lived longer than two or three weeks. In the vials they 
did hotter, some of them remaining alive two years after- 
ward, but development was checked. They simply exist- 
ed in much the same condition as when placed in the vial. 
In two or three, however, some individually increased in 
size until they were at least twice as large as the rest. 
After this, there was little change for some time. I tested 
these larger ones with acids. A very faint, shadowy and 
flaccid membrane of silex remained. In the original ves- 
sel the film soon showed traces of the attacks of de- 
structive animals. Colonies of minute naviculoid dia- 
tonas, of Amphora and Nitzschia formed and grew rapid- 
ly and then the whole film would become detached and 
slide down to the bottom. 

One of these cultures was of material from the Quinnip- 
iac marshes. This developed abundance of Melosira bor- 
rerii. With this was Nitzchia reflexa in condition similar 
to the N. closterium before described, but the frustules 
were about twice as large, and had sufficient silex to show 
a faint and feeble skeleton after treatment with acid. I have 
found the rocks in Morris creek above the dike covered 
with a growth of Melosira borrerii in which the filaments 
averaged over six inches in length. Detached patches form- 
ed rounded masses sometimes a foot in diameter, resembling 
in appearance a commercial sponge. 

Taken from the water they collapsed into a rope of harsh 
feeline filaments without any elasticity. The harsh feel was 
caused by independent diatoms and other organisms adher- 
ent to and entangled among the filaments. The adherent 
diatoms were often Pleurosigma, the specimens of the small 
"Pleurosigma paradoxum, H. P.'^ described and figured by 
Peragallo in his monograph, were taken from a clump of 
Melosira from Morris creek. It may seem an extreme view 
to class these microscopic filaments of the culture, with the 
other comparatively gigantic growths,** but the change from 
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one to the other is easily understood when their life history 
is known. As these papers are intended to be a mere recit- 
al of the facts observed I say little about theories. The cul- 
ture filaments were about 1-4 inch in length and small in 
proportion. 

The second morning after these gatherings were placed in 
the open air and sunlight, the surface of the sediment in one 
of the glass dishes was completely covered by a display of 
hydroids, the sea anemone in minature circles, of pure 
white pearly tentacles from 1-2 inch in diameter down to 
those barely visible. A slight jar would cause them all in- 
stantly to retract and disappear. The tubularian worms 
also began to show their presence. Most of them were of 
single proboscis kind but I found some with eight tentacles. 
Six of them were somewhat club-shaped and two consider- 
ably longer and tapering, resembling closely the arms of a 
squid. Among the Pleurosigma fasciola, was found the 
pointed cylindrical form previously found at Leete's Island. 
This was a little longer than P. fasciola, tapering at both 
ends with a slight knob at the point. It was very active, 
traveling faster than the Pleurosigma. It was destitute of 
silex. They could be bent up double, in form of an ox -bow, 
without injury. Then when we removed the pressure they 
straightened out and moved on as fast as before. My pre- 
vious experience with Nitzchia closterium forced me to think 
that these were immature Nitzschia taenia, chiefly because 
quite a number of mature and normal forms were found 
with them. The mature forms were more than three times 
as long as the others and large in proportion. They were 
rigidly siliceous and could not be bent without breaking. 

The weather becoming cold the cultures were moved into 
an upper room to set before the south window where they 
had the full sunlight. But the room was cool enough to 
prevent too much rise of temperature. Here new colonies 
developed quickly: Navicula, Amphora, Nitzschia, Melosira 
and others. Some were enveloped in gelatinous mucus, but 
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the others were without. Very many were aggregated into 
dense masses. The water abounded with independent in- 
dividuals traveling in every direction, and also with minute 
spore-like forms of the same color as the diatoms and which 
were also actively motile. It was impossible for me to de- 
cide upon the species of these minute forms. In some cases 
even the genus is doubtful. In my article in the December 
number of this Journal, the printer makes me say as to 
similar forms that they were of "well-known" species. I wrote 
"unknown." These forms are mostly rounded even when 
elongated, with no sharp angles and with slight markings, 
without silex, and can be known as diatoms only by their 
color and motions. Some of the Navicula and the Nitzschia 
resemble each other so closely at this stage as to be easily 
mistaken. Although the original diatoms of this material 
were nearly all Pleurosigma, yet nothing developed that 
could be recognized as that genus. I had one bottle filled at 
Morgan Point rocks projecting into the Sound outside the 
Lighthouse Point. This I poured into a large tumbler which 
it just filled. It had little sediment but diatoms, — Synedra, 
Melosira, Navicula maculata and other large varieties. In 
a few days, a number of delicate and beautiful bright green 
algae started and grew rapidly. These were possibly Clado- 
phera refracta, but they did not attain sufficient maturity 
for me to decide with certainty. Soon a red Schizonema ap- 
peared upon the bi'anches and finally attained more than an 
inch in height. It was of beautiful rosy pink in color and 
had a flattened, much-branched frond filleded with diatoms. 
In this stage, it made a splendid object for the microscope. 
I have always keenly regretted that I did not sacrifice it for 
slides, but I wanted to study its development. Other 
branches showed a light-golden brown fringe. This was a 
very delicate Acnauthes with long stipe, as long in propor- 
tion as that of Acnauthes longipes, but the diatom was 
scarcely one-tenth as large. 
One morning, when the alga3 had grown nearly to the top 
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of the water, I found them covered with flesh -colored worms 
or hirva about 1-16 inch long, and soon small sand fleas 
appeared. These soon grew large enough to attack the 
larva which they soon devoured and then commenced upon 
the diatoms and algae. In a few weeks nothing remained 
except the crustaceans and an increased sediment, a careful 
examinatioi^ of which showed not a trace of diatoms. Not 
even a fragment of the shells of the large species forming 
the original sediment remained. 

As many of the cultures had altogether too many dia- 
toms for healthy growth, I drew up portions of the film with 
a dropping tube and made other cultures that thus consisted 
chiefly of salt water and diatoms with very little sediment. 
Some of the original cultures that had developed too many 
animals and had lost their diatoms were boiled, and after 
aerating sufficiently a new stock of diatoms added. From 
others I carefully poured ofi* the salt water and used it as a 
culture without addition, boiling the sediment in a large 
quantity of fresh water which was reserved as a nutriment 
for the cultures. The boiled sediment was cleaned and slides 
made from the diatoms obtained from it, to be used for com- 
parison with those obtained from the cultures later. 

In this way, I soon had a stock of over 50 cultures, large 
and small, under observation. The most ubiquitous and 
also troublesome of the animals were the anguilla, or "eels." 
They appeared everywhere in spite of every care, but the 
most obviously destructive to the Pleurosigma were the 
ciliata. An oyster-shaped species, large enough to contain 
15 or 20 Pleurosigma americanum at once, devoted them- 
selves to the destruction of this kind entirely, while the lit- 
tle ones devoured the corresponding Pleurosigma, but the 
amebae took both diatoms and spores. The proper habitat 
of Pleurosigma americanum is the estuary or tidal inlet 
at the mouth of fresh water creeks where the tide ebbs 
and flows, and I supposed from this that they would not 
be very sensitive to changes, but to my surprise I fouod 
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them the most sensitive of all. Any increase in the 
saltness of the water would produce a change in the ar- 
rangement and color of the endochrome in a short time. 

I had a quantity of these Pleurosigma in a small 
tumbler on my worktable. They were left here in a warm 
room over night. The next day the water had dried 
down to less than half its former bulk and the diatoms, 
showed a remarkable change. The endochrome had 
darkened in color and separated into detached masses gen- 
erally six or eight in number but several were filled with 
very small globular forms resembling spores. Their ac- 
tivity had diminished, but most of them still retained 
their characteristic motions. I applied a small drop of 
fresh water to one edge of the cover-glass. All motion 
was instantly arrested, and those diatoms directly in the 
line of flow had about half their endochrome forced out 
into the water, apparently through the raphe, while in 
those out of the direct current, the endochrome soon 
swelled and became apparently homogeneous, filling the 
frustule. Afterwards their motions gradually recom- 
menced and they were soon traveling again nearly as 
fast as ever. 

I repeated this experiment many times, and always 
with the same result. All these actively traveling Pleu- 
rosigma had invariably a small bubble of air inside, in 
contact with the valve at the raphe. The position of this 
air bubble varied definitely for each species. In P. amer- 
icanum it was near the centre of the flexure, in P. hypo- 
campus it was nearer the end, and in N. sigma it was at 
the point of the frustule. After it had once attracted 
my attention, I did not fail to find it in every case. 



Card. — Qualitative, Quantitative and microscopical urin- 
alyses, urinary calculi, gonococcus, urine for diagnosis of 
typhoid, sputum for bacillus tuberculosis,analysis of water, 
vinegar, milk, tests for arsenic in wallpaper, etc. — JV. If, 
Ohler^ Portland^ Me, 
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LETTERS TO THE EDITOR. 

GATES' DOUBLE MICROSCOPE. 

Not New. — This microscope does not differ in principle 
from that described by Dr. Royston Pig-g-ott before the 
Royal Society in April, 1870. He stated that the general in- 
terpretation of the Podura scale was incorrect, and he gave 
an illustration of what he had proved it to be by this means, 
but which no one has been able to see, and which other mi- 
croscopists have declared (consequently ?) to be spurious, 
and still later that his theory was wrong". His remarks, 
however, created a great reduction in residuary aberra- 
tion in micro-objectives. He exhibited to Messrs. Powell 
and Lealand an image of Pleurosigma angulatum with a 
power of 4,000 diameters, from an >^in. object-glass, with 
clear and distinct beading. I have used it and found it very 
interesting, but very difficult to get good results, and never 
succeeded in getting difiFerentiation which I had not obtain- 
ed before.— J?. O'H. 

Important. — The invention of Professor Gates I look 
upon as most important, and is on the same lines as some 
experiments I made about 15 years ago. — R. J. Nunn. 

Slides. — Where can I get mineralogical and microscop- 
ical specimens mounted opaque without glass cover but 
capped to keep out the dust. Cap to be removed when 
specimen is put under the microscope. — C. VB. 



EDITORIAL. 



To those public libraries not already subscribers to this 
journal, (though most of the large ones are already on our 
list), who send subscription for 1899 ($1.50), we will make 
^ present oi THREE BOUND VOLUMES, 1895, 1896, 1897. 

A Delicate Experiment. — Delage divided an ^%% of a 
sea-urchin under the microscope into two parts, one con- 
taining the nucleus and the centrosome the other simply 
cytoplasmic. Beside them he placed an intact ovum and 
then let in spermatozoa. All three objects were fertilized. 
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all seg-mentated, the latter most rapidly. After three 
days, it had become a typical g-astrula, the nucleated frag- 
ment a smaller gastrula, and^the non-nucleated also a 
gastrula. All the cells showed nuclei. 

Indian Corundum. — In India, it is found in connection 
with basic and acid rocks. Particularly a felspar rock in 
the Coimbatore district of Madras yields unaltered corun- 
dum which shows no evidence of secondary orig-in. Cor- 
undum may be crystallized out from certain slagfs which 
contain an excess of alumina. 

White's Objects. — We have received a supply of the 
following" new preparations from Walter White. Those 
who have all the others will want these also. 



Vine Stem. T. S. S 


Serial ] 


tTumber 


182 


Oleander 


(( 


(( 


183 


Maple 


(( 


»( 


184 


Hop. 
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Oat 
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Larch 
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Plane 
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Andromeda floribunda " 


u 
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Iris, Leaf " '* 


(4 
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Mexican Agave ** 
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Cucumber, Ova " 
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Dendrobium, Aerial Root 
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193 


Fern, Stipe T. S. 
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44 


194 


Lady Fern " 
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44 


195 


Sea Buckthorn Cuticle 


(( 


44 


196 


Arancaria imbricata " 


(( 


44 


197 


Bar bar y 


(C 


44 


198 


Horse-chestnut, Starch 


(( 


44 


199 


nCKOSCOPIGAL APPARATUS. 





A Lantern Microscope. — Hugo Schroeder gave a lecture 
and demonstration of his Electric 'Microscope in London 
Jan. 11, 1899. It is capable of a magnification of 10,000 
dia. Its efficacy is due to a new lamp of semi-incandes- 
cent type. 
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Greenough's Instrument. — The microscope, as con- 
structed heretofore, only allowed the inspection of even 
surfaces, and its focus was so limited that objects of any 
thickness had to be first prepared between glass plates or 
upon a flat surface to become visible at all. This quality 
makes it a most diflScult matter to observe objects through 
a microscope of great enlarging power. In order to obvi- 
ate this diflSculty and to enable the enlarging of small 
bodies as well as of flat surfaces, an American living in 
Paris, Mr. Greenough, constructed a microscope with a 
greater depth of focus, which has since been further im- 
proved by the optician Czapski, of Jena, Germany. Its 
lenses are so arranged that they will permit the inspection 
of uneven surfaces, and in order to make the vision more 
perfect two systems of lenses are provided, giving the im- 
age a strongly stereoscopic effect. As built by Greenough, 
the image was inverted, but the present form of instru- 
ment shows the correct image, the inverted picture being 
turned around by prisms placed between the lenses, as in 
the Zeiss field glasses. 

Objective. — Dr. M. C. White of Yale has adopted an ob- 
jective of 20 mm. focal length, and a numerical aperture 
of 0.95. It is a magnified copy of a 5 mm. apochromatic, 
the diameters and radii of curvature of all the lenses be- 
ing increased fourfold. His theory is that if a certain an- 
gular aperture is necessary to secure proper definition 
with a magnifiying power of, say, 1,000 diameters, then a 
similar aperture will be necessary to secure good defini- 
tion in an image projected on the screen, even if it is ob- 
tained with a 3-4ths inch objective and a projection eye- 
piece. 

Pointer. — A convenient pointer for class demonstrations 
and other work may be made by cementing a human hair 
to a circular ring of blackened paper or card board which 
can be placed on the diaphragm or removed at will. 

Color Effects. — By looking at objects thrpugh a screen 
of two glass plates, one laid upon the other, and one being 
of a blue tint obtained from oxide of cobalt, while the 
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other was of a yellow tint got from oxide of mang-anese 
and iron, M. Henri Cross finds that objects which to the 
naked eye appear the same in color, look different through 
the screen. Thus a green emerald looks a rosy violet 
through the glass, but a false green emerald looks green. 
True sapphire keeps its natural blue through the screen, 
and false blue sapphire appears a rosy red. An Egyptian 
cup of Sevres blue paste appeared blue, save a part re- 
stored, which was red. He was able to conclude that the 
Egyptian paste had a base of copper blue and the restored 
part one of cobalt. — Optical JaurnaL 



nCBOSGOPIGAL MANIPULATION. 



Spirit-Proof Micro-Cement. — Take Nelson's amber gel- 
atine, soften with water, pour off the water, melt the gel- 
atine with gentle heat. Add suflScient white lead in powder 
to render it opaque. 

Focal Lengths. — It is not an easy matter to measure ac- 
curately the focal lengths of microscopic objects ; but a 
sufficiently close approximation can be obtained by com- 
paring them with others, whose focal lengths are known, 
taking care to use the same eyepiece and the same tube- 
length. The best way of measuring the power of any 
combination of objective and eyepiece is to place a stage- 
micrometer on the stage and compare the graduations as 
seen through the Instrument with one eye with an ordinary 
foot-rule, as seen at the same time with the other, both 
eyes being open and the rule being at a distance of 10 in. — 
A. WooLSEY Blacklock, M. D. 

New Stain. — Ziemann has described a new stain for de- 
monstrating the nucleus of the malarial parasite. He uses 
various proportions of a one-per-cent watery solution of 
rectified methylene blue and a one-per-cent watery solu- 
tion of eosin. He demonstrated throughout the body of 
the parasite certain reddish stained areas. 

To Kill Invertebrates. — Take four parts of a saturated 
aqueous solution of corrosive sublimate and add to it one 
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part of g^lacial acetic acid. Pour it upon the organism 
while its organs are extended and, before it has had time 
to retract them, death will ensue. Then take up as much 
as possible of the killing- fluid. and replace it with thirty 
per cent alcohol. Repeat and add alcohol till sure the sub- 
limate and acetic acid are gone. This will be accomplished 
in half an hour. Objects too minute to be seen readily or 
found easily may require some other reagent. 

To Mount Ameba. — Dr. Overton of Zurich University 
gives the following : Having killed by usual methods bear 
in mind the brittleness of such objects. Transfer the ob- 
ject with a particle of alcohol upon a clean cover glass. 
Upon a thin piece of cork place the cover glass containing 
the ameba having the cork smaller than the glass so that 
the latter may project over on all sides and prevent the 
alcohol from running oflf from the slip. The cork is placed 
on a little bridge of lead and the latter in a small dish. 
Pour into the dish enough absolute alcohol to reach half 
way up to the slip. Cover and set away over night. The 
next day, it will be discovered that absolute alcohol has re- 
placed the thirty per cent alcohol and the ameba has been 
dehydrated — freed from all trace of water. This is neces- 
sary because a preservative must saturate the object in 
lieu of the water. 

Now apply a ten per cent solution of collodion to the ob- 
ject till the glass is fairly coated with it when it may be 
dropped bottom side up into eighty per cent alcohol to 
be hardened. This seals up the object and protects it 
from injury, and it can stay here as long as desired. 

To stain, haemalum or any other aqueous or alcoholic 
stain is used. Pass the object (upon the glass) through 
fifty and thirty per cent alcohol to pure water. Soak in the 
coloring agent 5 or 6 hours, in water an hour, then back 
through 30, 50, 75 per cent alcohol. Do not go to absolute 
alcohol unless you wish to dissolve the collodion and re- 
move the ameba. If the collodion gets stained too deeply 
it must be taken out with alcohol or water. Amylic alcohol 
does not dissolve collodion and is useful to follow the sev- 
enty-five per cent alcohol. After quarter of an hour xylol 
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may be used to render the object transparent. Discon- 
tinue when sufficiently transparent. 

To mount. Still wet with xylol, collodion side up, place on 
a glass slide 3x1 some very thin Canada balsam in xylol. 
Lower with forceps the g'lass slip, object-side down into its 
final position. When the balsam is dry, clean, polish and 
label the slide. 



BIOLOGICAL NOTES. 



New Alga. — An ellipsoidal coenobium, about 1-200 inch 
long, containing 32 biflagejlate cells arranged in five rings 
around the periphery of the hyaline gelatinous matrix is 
called Pleodorina illinoisenses bv Kofoid. Like other Vol- 
vocineae, one pole of the colony is always directed for- 
ward during locomotion. They differ from those at the 
posterior pole being provided with larger red pigment 
spots. Four of them, called vegetative cells, are much 
smaller than the other 28 gonidial cells. This find is in er- 
esting because of its well-developed structural and physi- 
ological polarity. Pleodorina is intermediate between 
Volvox and Eudorina. 

Jerusalem Mud. — Forty years ago, some samples of dry 
mud were taken from the ancient pool of Gihon, outside 
the Jaffa gate and sient to England. Being moist oned, six 
new species of Entomostraca were found. Although dried 
and moistened for eight years in succession, the species 
could still be found alive. 

Ameba. — A new Rhizopod parasite of man has been 
found in abundance in the serous fluid-accumulation of the 
peritonal and pleural cavities of man in a case of peritoni- 
tis. It is called Amoeba miuria. 



BACTEBIOLOGT. 



Are Bacteria Fungi ?— Dr. Johan-Olsen says they are 
one stage in the development of fungi. He cites the species 
of Oospora. When their tenuous hyphae break up into 
conidia, the latter closely resemble rod-shaped bacteria in 
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size and form which grow into genuine branched mycelia. 
Branched tubercle and diphtheria bacilli may be involu- 
tion forms. They are usually found only in old cultures? 
sparing-ly, and under conditions unfavorable to the organ- 
ism. The mycelium of Dematium casei chang-es into 
bacteria bearings endospores, the g-ermination of which he 
witnessed. 



KICROSCOPIGAL SOCIETBSb. 



Royal Microscopical Society. — On Dec. 21, Mr. E. M. 
Nelson, exhibited a new objective by Carl Zeiss, called a 
"Plankton-Searcher," a low-power water-immersion objec- 
tive, desig-ned for use in examining living objects in water 
the definition of which was exceedingly sharp. He also 
exhibited an erecting eyepiece fitted with Porro's prisms, 
another new appliance produced by the same firm, which 
would be found useful for dissecting and other purposes. 
Mr. Keith Lucas exhibited and described a new model mi- 
croscope, the design of which was to effect the coarse and 
fine adjustments by means of a single slide, thereby re- 
ducing the expensive work of planeing. The President 
directed attention to some of the various types of binocu- 
lar microscopes that were exhibited. Among those re- 
ferred to were Ahren's binocular eyepiece, in which both 
tubes were equally inclined ; and a microscope by Murray 
and Heath, one tube only being inclined, the other lying in 
the optical axis of the instrument, the construction being 
similar to that of Nachet. These two instruments were 
exhibited by the Society. There was a new binocular dis- 
secting microscope by Leitz, exhibited by Messrs. Watson 
and Sons, consisting of two Brucke lenses, fitted on a bar 
by jointed attachments, so that the distance between the 
tubes could be adjusted to suit the eyes. This was likely 
to prove valuable for examination of objects, or for dissec- 
tion under low power. Attention was directed also to a 
form exhibited by Carl Zeiss, made with Porro's prisms, 
giving an erect image ; this microscope is provided with 
two objectives of equal power, one for each tube, the stere- 
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oscopic effect being* greater than that obtained by a divid- 
ed imag'e from one objective. Messrs. Powell and Lea- 
land exihibted their high-poWer binocular prism in con- 
junction with a 1-20 in. apochromatic objective. A Nelson 
model, a Mojinie's portable binocular, Wenham's binocular 
with a hig-h-power objective, a binocular micro-spectro- 
scope were exhibited, besides various patterns of Stephen- 
son and Wenham binocular microscopes by Messrs. Chas. 
Baker, R. and J. Beck, J. Pillischer, Swift and Son, and 
Watson and Sons. Among- the other objects exhibited may 
be mentioned typical species of foraminifera, selected from 
various localities, by Mn A. Earland, which were rare and 
beautiful ; and mounted specimens of hydrozoa, by Mr. G. 
E. Harris. 



NEW PUBLICATIONS. 



Die Mikroscopischen untersuchungs-Methoden des Auges. 
Dr. S. Seligmann, Augenartz in Hamburg. S. Karger, Karl- 
strasse IS, Berlin. Price, 6 marks. 240 pp. 

For microscopical technique the laboratories of the An- 
atomical Biological Institute of Berlin are second to none 
in Germany. A student there. Dr. Seligmann, has com- 
plied the different methods, which he has met with, and 
which he has proven to be of value by personal experience 
in the laboratory. The histological examination of the eye 
differs materially in technique from that of general his- 
tology, and the worker in microscopic histology and path- 
ology of the eye will save much time and valuable material 
by adhering- closely to the instructions of the author. The 
subject is fully and well covered, the first half of the book 
being devoted to what may be called general remarks with 
regurd to collecting of material, preparation of bulbus, 
ways of producing microscopical preparations, etc. The 
second half is especially given to the specific treatment in 
technique of various parts of the eye. 

Moore's Bacteriology. — "It would be difl&cult to find 
anywhere in the world, in the same number of pages, as 
many important and useful suggestions." — A Critic, 
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Swiss Rotifers. — Dr. Weber has published iu French a 
superbly illustrated monog'raph on the rotifers of Lake 
Leman. Each species is described and figured in colors. 
The males and eg'g's are illustrated in some instances. 

Photo- Micrography. — A book by Edmund J. Spitta, late 
Demonstrator of Anatomy in St. George's Hospital Medi- 
cal School, London, has been issued by the Scientific Press, 
Ltd., Southampton Street, Strand. It contains 40 half- 
tones and 63 other illustrations. Price $3.00. While suit- 
ed to those commencing the subject, it will assist those 
desirious to achieve the highest results in what is now a 
scientific and commercial necessity. 

Fossil Plants. — Seward has-issued a text book in which 
will be found a certain amount of matter relative to algae, 
diatoms, etc. 

MISCELLANEOUS. 

Personal. — M. S. Wiard is Secretary of the New Britain 
Scientific Association, Conn. The annual meeting was 
held Jan. 17, 1899. 

Necrology. — Max Hauer, microscopist and mineralogist 
died August 10, 1898, at Oberhausen, Germany, aged 51. 

Objects. — Foraminiferous sands, unmounted, S series 
of micro fungi at SO cents each and 7 series of wood sec- 
tions at SO cents each series can be had from W. West, IS 
Horton lane, Bradford, England. 

Marine Specimens in Formalin. — Jar of Marine Algae of 
many kinds, SO cents; helix, 10 cents; starfish, IS cents; 
and a list of many other specimens for sale by W. F. Webb, 
Albion, N. Y. 

Second-hand Microscopes. — Beck high class Binocular 
with 1 1-2, 2-3, 4-10, 1-S, and 1-10 oil immersion lenses with 
complete outfit is offered for about $80, it being but a frac- 
tion of the original cost. Also many other microscopes. 
Clarkson and Co., 28 Bartlett's Buildings, Holborn Circus, 
E. C. London, England. 
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.tar products. It has been used in the relief of rheumatism and neu- 
ralgic pains and in the treatment of the sequelae of alcoholic excess. 
AMMONOL is also prepared in the form of salicylate, bromide, and 
Hthiate. The presence of Ammonia, in a more or less free state, gives 
it additional properties as an expectorant, diuretic and corrective of 
hyperacidity. — London Lancet. 

<Bhe. stimulant 

AMMO NOL is one of the derivatives of Coal-tar. and diflTen from thenumer- 
ous similar products in that it contains Ammonia in active form. As a result of 
this, AMMONOL possesses marked stimulating and expectorant properties. The 
well-known cardiac depression induced by other Antipyretics has frequently pro- 
hibited their use in otherwise suitable cases. The introduction of a similar drug, 
possessed of stimulating properties, Is an event of much importance. 

AMMONOL possesses marked anti-neuralgic properties, and it is claimed to be 
especially useful in cases of dysmcnorrhoea..— The Medea/ Afa^^azme, London. 

Ammonol may be obtained from all Leading Druggists. Send for "Ammo- 
nol Excerpta,** a 8i-page pamphlet. 

THE AMMONOL CHEMICAL CO., 

NEW YORK, U. S. A. 



For Sale. — A hig'h-class microscope by a renowned Eng-- 
lisb maker. Hig'h-angle objectives, 2-3, 1-6 and 1-12 oil 
imm. achromatic Abbe condenser, &c., &c. A bargain. 
Apply to Dr. Thomas, 22? Sansome St., San Francisco. 

Wolle's Diatomaceae of North America with plates for 
sale cheap. Address the Editor. 

Quartz Crystals. — Collection of 35 for 70 cents. A. B. 
Crim, Middleville, N. Y. 




GAEL REICEERT 
MICROSCOPES. 

SOLE A6E1IT8 FOR HMED SUK 



RICHARDS & CO., LTD., 



NEW TOM, 



30^ast 18 Street. 



Minnpic Freparatioiis Hratiii tie Hiiote Strocnire 
of YeietaWe Life. 

Being enclosed in a novel transpsrent envelope, these objects ma}' 
be examined without removal before mounting. They are prepared 
with tbe utmost care by WalTgh WhiTE, England, and are mostly 
stained in one or two colors of the most permanent character. 

A friend says : The sample section is exquisite. It is so good 
that I want more. A.s a well-cut and well-stained sectioD it is 
equal to anything I have seen in that Hue. 

PRICES. 

Catalogue of 171 objects, ■ - - fo.09 

Single specimens, . - - - ■ ,08 

30 specimens, assorted, - - i.oo 

CHAS. W. SMILEY. Washington, 1>. C. 



ZEISS MICROSCOPES. 

Ttie Carl Zeiss Optical Works id Jena 

Are recognized in Europe as the leading manufacturers of Stands and 
Objectives. They have issued a new Catalogue for 1895, containing a 
description ot^Tumber of new acces,sories and apparatus which I am 
enabled to import at lowest rates. Orders for colleges and institutioas 
filled prompty, duty free. New Catalogues forwarded on application, 
against 30 cents in postage stamps. 

F. J. EMMERICH, Sr., A^ent. 

74 Murray St., New York, N. Y, 



Miorosoopical Specialties. 

KING'S CEMENTS '''""'""•'"" """^'iiJS'tB.ywiu.u.uinit 

KING'S GLYCERINE JELLY is unsurpassed. 
THE KING MIOEOTOME is the best for botanical work 

Send for full list of specialties. 

J. D. KING, Cottage City, Mass. 



THE FISK 

XRAGHRRS' AGRNGIRS, 

EVERETT O. FISK & CO.. Proprietors. 

President. 

EvcRKTT 0. FI9K, • - - 4 Ashburton Place, Boston, Mass. 

Manag^ers. 

W. B. Herkick, 4 Ashburton Place, Boston, W. D. Kerr, 70 Fifth Avenue, New York. 

Mass. N. Y • ^ 

Mrs. 8. D. Thurmond, 1242 Twelfth St., P. V. Hutssoon, 70 Fifth Avenue, New York, 

Washington, D. C. N. Y. 

A. G. Fisher, 4 Ashburton Place, Boston, W. 0. Pratt, 70 Fifth Avenue, New York. 

Ma8«. N. Y. 

Martha Hoao, 4 Ashburton Place, Boston, L. B. Hal6et,355 Wabash Avenue, Chicago, 

Mass. 111. 

Helen G. Eager, 4 Ashburton Place, Bos- J. D. Enole, Century Building, Minneapo- 

ton, Mass. olis, Minn. 

W. 0. McTagoart, 25 King St., West Mrs. £. Dowlinq Enole, Century Bldg., 

Toronto, Canada. Minneapolis, Minn. 

H. B. Crocker, 70 Fifth Avenue, New York, C. C. Botnton, 120J^ So. Spring St., Los. 

N. Y. Angeles, Cal. 

Send to any of the above agencies for 100-page Agency Manual. Correspondence with em- 
ployers is invited. Registration forms sent to teachers on application. 



MICROSCOPIC THIN SECTIONS, 

of Rocks, Minerals, Fossils, Corals, etc., for sale, sepa- 
rately or in standard collections, with piinted descriptive 
commentaries. Brilliant preparations. 

SLICING AND GRINDING MACHINES for slicing 
and grinding down all rock substances, arranged for el- 
ectric motor, foot-power, etc. VERY BEST construction, 
with latest improvements at low prices. 

GUSTAVUS D. JULIEN, 

932 Bloomfield Street, 

HOBOKEN, New Jersey. 
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Objects for the Microscope. 

CARFULLY PREPARED, UNMOUNTED. 

24 Series washed Diatoms in tubes, 12 in each series, f i.oo per series. 

4 *' T. 3, of Woods, 24 species in each series, $.50 per series. 

2 '* h. s. *' ** 24 '* '* " '1.50 " 

I " T. S. of Woody roots, 18 " *' ** I.50 

5 " Micro-fungi, 24 " " " ISO 
5 " Foraminifera in Sands, 24 ** '* '* I^So 

The series are sent by registered post on receipt of postal order or 
U. S. dollar bills for the amount ordered. 

A List will be sent free on application to J. TEMPERE, 168 RUE 
ST. ANTOINE, PARIS. 

GAGE'S MICROSCOPICAL METHODS.-6th ed. best 
of kind. $1.50 post paid. Comstock Pub. Co., Ithaca, N. Y. 

Nev^ Microscopes. — Very cheap. Send to J. H. Steward, 
406 Strand, London for illustrated catalog-uefree. 

For Sale. — Fatty Ills and their Masquerades, By 
Ephraim Cutter, M. D, LL. D., and J. A. Cutter, B. Sc, 
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Seven New Species of Diatoms. 

CHARLES S. BOYER. 
WITH FRONTISPIECE. 

Rhabdonema woolmanianum.— Valve oblong, with 
sharply crenulate margin, punctate, the puncta in trans- 
verse rows, about 6 in 01 mm. Pseudoraphe indistinct. 
Septa perforate, connected with each other usually near 
alternate ends by straight transverse diaphragms. Length 
of valve, .155 mm. to .231 mm. Fossil in the Miocene 
deposit from an artesian well at Asbury Park, N. J., at 
a depth of 40 ft. Not uncommon. Approaches i2. Aami^- 
liferum Kitton and R. musica Brun., but it does not show 
either hooked septa as in the former nor curves resem- 
bling musical notes as in the latter. It also differs in the 
ghftr^Qtey of the margin ^nd in size, being iQ\.\x QV ftYQ 
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times larger than either. See frontispiece, fig. 1 for valve 
view X 284; fig. 1 a, for septum X 284; and fig. 1 b, for 
zonal view X 284. 

B^DDULPHIA INTERRUPTA. — Valve elliptical, with small 
rounded processes. Surface convex, finely punctate, the 
puncta about 10 in .01 mm., radiating in scattered lines 
from the centre at which are three minute spines. About 
one-third the distance from centre to processes, at each 
end, a hyaline band produced by the interruption of 
puncta, crosses the valve transversely extending nearly to 
the sides. Valve .112 mm. Campeachy Bay. Bare. Fron- 
tispiece, fig. 2, X 310. 

BiDDULPHiA VERRUCOSA. — Valve s6borbicular, convex 
Processes very large,cylindrical, truncate. Surface coarse- 
ly reticulate, the reticulations unequal, irregular, about 2 
in. 01 mm. Within the reticulations are coarse puncta 
about 3 in .01 mm. Valve .138 mm. Fosil at Redondo 
Beach, Cal. Very rare. Frontispiece, fig. 5, X 302. This 
form, which approaches the Cerataulus group is distin- 
guished by the incrusted or warty appearance of surface. 

BiDDULPHiA KEELEYI. — Valve broadly rhombic-ellip- 
tical, rounded at the ends. Surface slightly convex, 
without depression, reticulated, the reticulations unequal, 
hexagonal, about 2 in .01 mm., with puncta within the 
reticulations about 8 in .01 mm. Three stout spines are 
placed on each side near the margin. Processes inflated 
at the base, small at the apex and placed not at the ends 
of the valve but obliquely opposite, near the ends. Valve 
.148 mm. U. S. S. *'Tuscarora" Soundings, Lat. 36 ° 12' 
N., Long. 133° 11' W., 1,605 faths. Also coast of Cali- 
fornia. Rare. Only two specimens have been noticed, one 
of which was found by Mr. F. J. Keeley on seaweed 
from California. Frontispiece fig. 4, X 300. 

BiDDULPHiA ARGUS. — Valve broadly elliptical, convex, 
with an elliptical depression at centre. Surface finely 
jpticulate^ the reticulations, more or less hexagonal, about 
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3 in .01 mm. at the border, and 5 in .01 mm. at the centre 
from which they radiate in curved lines. The central de- 
pression is encircled by from ten to twelve short spines. 
Processes short and obtuse. Valve .165 mm. Port Antonio, 
Jamaica. Not common. Distinguished chiefly by the cen- 
tral spines and by the size of the reticulations, whence 
the name. It approaches B, Roperiana Grev. Frontis- 
piece,* fig. 6, X 330. 

BiDDULPHIA SEMICIRCULARIS ASBURYANA. — Valve arcu- 

ate with the ends produced and elevated into rounded 
processes. Surface not divided by costate lines, convex, 
punctate, the puncta rounded about 6 in .01 mm. near the 
hyaline excentric space from which they radiate irregu- 
larly, increasing in size to about \i in .01 mm. at the mar- 
gin where they are irregular and occasionally confluent. 
Valve .181mm Fossil from artesian well in Miocene depos- 
it at Asbury Park, N. J. at a depth of 40 ft. Not uncom- 
mon. Quite distinct from Euodia producta Grun. and 
from B. semicircularis (Br.) in the irregularity of the 
produced ends, in their elevation into processes, in the 
size, shape and distribution of the puncta and in the ab- 
sence of costsB. Frontispiece, fig. 3, X 300. 

BiDDULPHIA SHULZEI. — Valve elliptical, slightly raised 
toward the centre, with a large rounded process-like ele- 
vation at each end. Surface punctate, the puncta round- 
ed, oblong, averaging 5 in .01 mm., but for the most part 
scattered, leaving numerous hyaline spaces, one of which 
appears as an indefinite, indistinct transverse band at the 
base of each process. Owing to the irregularity in the 
distribution of the puncta the circumference of the valve 
appears tcr show a scalloped border. Valve .115 mm. In 
the character of its markings it approaches Tabulina 
Testudo Brun. from which it is distinguished by having 
but two processes and in being without the hyaline lines 
which cross the valve in the latter. Fossil in the artesian 
well deposit at Weymouth, N. J. I have seen but one 
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specimen which was found by Mr. John A. Shulze who 
also discovered a variety having two processes at one end 
and one at the other. There appears to be no special 
reason why either this form or that known as Tahulina 
Testudo Brun. should be separated from the genus Bid- 
dulphia. The hyaline lines are not always definite even 
in Tahulina testudo, while the variety in which but three 
processes appear clearly indicates an approach toward the 
type of Biddulphia, Frontispiece, figs, 7, 8, X 475. 

All the photographs were made by F. J. Keeley, of 
Philadelphia, and the plate has been loaned to us by the 
Philadelphia Academy of Sciences. 



Malaria Parasites Observed at Camp Wikofi". 

DR. JAMES EWING. 

The author made four slides from cases of malaria 
studied at Camp Wikoff. On the first slide was a mixed 
infection — the sBstivo-autumnal and tertian malarial para- 
sites. In the one field were two specimens of tertian 
ring-shaped organisms and three of thesBstivo-autumnal 
ring-shaped organisms. These specimens were interest- 
ing as illustrating the differences in the morphology of 
these two ring-shaped parasites. The tertian rings are 
coarser than the aestivo-autumnal, although they may be 
of about the same size. They show a quite distinct and 
large achromatic spot, two or three times the thickness 
of the ring. It was probably the nucleus, as it stained 
with h8Bmatoxylin. The sestivo-autumnal ring did not ex- 
hibit any demonstrable aohroiuatic spot of the size of the 
other. Both the tertian rings showed one or two very 
fine pigment grains, whereas the early SBstivo-auturanal 
rings were entirely without pigment — as was usual in the 
cases of Cuban malaria examined. In the same field of 
the microscope was a young crescent, thus placing beyond 
4pubt the question of a mixed infection. 
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The second slide furnishes an iiliistr«ation of ''twin- 
ning" of the tertian parasite — a process not at all un- 
common in tertian malaria, but much more common in 
the sBstivo-autumnal form. The blood was taken about 
two hours before the expected chill, from a man suffer- 
ing from quotidian paroxysms, and the specimen showed 
a segmenting body and a half-grown parasite in the same 
red cell. 

The third slide shows another form of twinning of the 
tertian parasite, which has been seen only in the Cuban 
cases. In this specimen there were a great many cells 
containing parasites in which, evidently, the amoeboid 
motion had been very active, and the parasites, instead 
of being in a more or less spheroid?^ form, were strung 
out into a number of fine threads with nodal thicken- 
ings. In each cell presenting this peculiar appearance 
there were two achromatic nuclear spots, indicating the 
presence of two parasites. 

On the fourth slide was a very richly pigmented leuco- 
cyte of enormous size — one of very many seen in a fatal 
case of mixed aestivo-autumnal and tertian infection. 
The importance of these leucocytes was very great in di- 
agnosis, and their appearance, wiien typical, seemed to 
him to be quite as characteristic as that of the para- 
site itself. —N. Y. Med, Jour, 



' Second-hand Microscopes. — Beck high class Binocular 
with 1 1-2, 2-3, 4-10, 1-5, and 1-10 oil immersion lenses with 
complete outfit is offered for about $80, it being but a frac- 
tion of the original cost. Also many other microscopes. 
Clarkson and Co., 28 Bartlett's Buildings, Holborn Circus, 
E. C. London, England. 

Objects. — Foraminiferous sands, unmounted, 5 series 
of micro fungi at 50 cents each and 7 series of wood sec- 
tions at 50 cents each series can be had from W. West, 15 
Horton lane, Bradford, England. 
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Experiments in the Artificial Culture of Diatoms. 

William A. Terry. 

It was now the middle of winter, and wishing to hurry 
matters, I filled a small teacup with water from one of 
the cultures and drew up carefully a quantity of diatoms 
with as little sediment as possible and placed them in a 
west window in my room where they were exposed to af- 
ternoon sunlight and a day temperature of about 60 ° F. 
At night they were cold, in fact sometimes the water was 
partially frozen. I hoped that this would discourage the 
animals, but it was a failure in this respect, as eels, 
ameba and ciliata appeared in increasing abundance. 
Still, I had an opportunity to note some peculiarities, 
There were in this lot a number of Surirellastriatula of 
the open water type, more like Van Heurck's drawing 
than that of Wm. Smith. I shall have occasion to note 
thefiue differing types further on. I soon began to find 
abnormal forms among these. Sometimes one end would 
be imperfect and sometimes the other, but more had one 
edge of the frustule bent in. Whether these abnormal 
forms were produced by division in a fluid deficient in si- 
lex, or whether they were older valves in process of solu- 
tion I felt uncertain, but as the diatoms were rapidly di- 
minishing in numbers, I determined to attempt to destroy 
the animals without killing the spores which might be 
present. Accordingly, I allowed the water to freeze 
solid, freezing and thawing a number of times in succes- 
sion, then let the water evaporate until the salt crystal- 
ized, filling up again suddenly with fresh-water. This 
treatment destroyed the animals and also the diatoms, 
and the amount of sediment was increased. In this sedi- 
ment soon appeared minute globular bodies which I call- 
ed spores. These were of many species and soon similar 
kinds congregated together in separate masses and grew 
rapidljr in size and numbers. Some were of a bright 
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green, these being the largest; others, a brownish red, 
these being the most numerous; and others were hyaline. 

Soon the water became filled with very minute red 
spores, actively motile; the larger of these appearing 
slightly elongated and flattened. After the larger green 
spores had increased many times in size they began to 
show ameboid motions. These were evidently develop^ 
ing euglena. The larger brown spores at the same time 
changed their globular form and showed slight angles and 
a bellows shape. Was it Surirella ? A smaller kind with 
a deeper color became rectangular in one position remain- 
ing circular, in the other. These I thought Melosira. 
Many of the hyaline spores threw out a pointed elonga- 
tion which made them comet-like in shape. This tail vi- 
brated like the tail of a tadpole and drove them through 
the water with considerable activity for a time, but they 
finally became fixed, their tails retracted, and their chang- 
ing shapes showed them to be infant ameba which soon 
grew large enough to attack the red spores. They were 
so numerous that a drop of sediment placed on a slide 
would show dozens of them in the field at a time, in any 
part of the slide. They grew rapidly and committed 
havoc upon the red spores to which they confined their at- 
tention. At this time the larger hyaline spores germina- 
ted and threw out threads of mycelium which soon per- 
meated the entire mass of sediment, contracting and 
binding it together and destroying all other life. 

I now cleaned up the whole by the acid treatment. The 
large abnormal Surirella were completely dissolved, show- 
ing a total lack of silex. The Pleurosigma had nearly 
disappeared, but I obtained a considerable number of the 
newly formed Surirella and Melosira, and made quite a 
number of slides. About one-third of the Surirella show- 
ed a curious notch or depression on one side of the valve 
and the melosira all showed a dot which looked like an 
opening on one side the centre. 



112 THE AMERICAN MONTflLY [Apr 

It will be useless for me to attempt to report subse- 
quent observations in detail. I must content myself with 
giving the general results. In August, 1896, I was away 
from home for two weeks, and when I returned one of 
the larger cultures had a chestnut brown film on the sur- 
face of the sediment that was not there when I went away. 
These were magnificent specimens of Surirella striatula, 
larger than any I had ever seen before, and more than 
double the size of any in the original gatherings or any 
that I had ever found along the Connecticut shore. To 
guard against accidents I cleaned up a quantity of these 
diatoms and made a number of slides. I cannot account 
for their production in such quantities in so short a time. 
If it be thought that they might have grown by mul- 
tiplication from specimens overlooked in previous exam- 
inations, let it be remembered that under the most favor- 
able circumstances they could not have increased in that 
way more than fourfold in that time. If multiplication 
had been carried on much longer they would most cer- 
tainly have been discovered sooner. The same argu- 
ment has nearly equal force against the idea that they 
were the product of conjugation. They might easily have 
been produced from spores, but I can scarcely think that 
such large diatoms could have grown to maturity in so 
short a time. It is true that the spores might more 
easily have been overlooked. I am the more diflSdent 
about forming an opinion because of my failure to dis- 
cover the preliminary stages when precisely the same 
thing happened again in the following spring. 

In April, 1897, another culture suddenly showed the 
same brown film composed of precisely similar Surirella, 
but this time in company with an equal number of the 
very large Amphiprora pulchra. Small Amphiprora had 
been abundant in the culture, but of this large kind I had 
not previously found a single frustule. These large Su- 
rirellas were like those found in the open salt water along 
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our shore. The type illustrated by Wm. Smith is also 
abundant in this state, but is found in pools orpondholes 
in the salt marshes which are fed by freshwater springs. 
I find them in company with the remarkable colonies of 
Pleurosigma terryanum and Navicula maculata atLeete's 
Island. But my most remarkable find of them was at 
Bran ford, in a pool so nearly fresh that it was filled with 
growing fresh water plants, from among which I scooped 
up the Surirella. These were much heavier than the 
salt-water type, and more circular in outline. I returned 
afterward to get a larger supply and found the pool cov- 
ered with an embankment, and a large building standing 
nearly over the buried diatoms. The gathering of Ar- 
temia gracilis was placed in a bowl and exposed with the 
diatoms, but they did not do well. In a short time, all 
were dead and I returned them to the bottle to preserve 
the eggs. 

In October, 1896, more than a year after they were 
gathered, many of the eggs hatched, and the water was 
filled with young Artemia. They did not flourish but all 
died before reaching maturity. In many of the cultures, 
the slightly sigmoid Nitzschia appeared proof against 
the animals, and they finally rivaled in numbers the or- 
iginal Pleurosigma. I hoped that the Surirella being too 
large to be swallowed by any microscopic animal, and 
having developed in captivity, might live long enough to 
show their entire life history; but I soon saw that this 
was hopeless, as in every study under the microscope I 
saw ^*eels" thrusting their heads through between the 
side hoops, and absorbing the entire contents of the dia- 
tom in a few minutes. 

I separated many of these Surirella and made separate 
cultures with a peculiar result. The endochrome would 
shrink and be surrounded by a hyaline envelope stretch- 
ed out into points of attachment to the edges of the valve, 
precisely similar in this respect to the sarcode of a rhizo- 
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pod, except that the envelope of the diatom endochrome 
was much more visible, being highly refractive. I have 
kept some of these Surirellas in this state for three years 
without any great change. 

After about 2i years observation, fearing to loose these 
remarkable diatoms, as the Pleurosigma were disappear- 
ing, I cleaned up the two original cultures, obtaining 
quite a quantity of the Surirella and Amphiprora, but 
very few Pleurosigma. The surface of the glass in the 
dishes that held them was removed, as if it had been 
etched with acid. In many of the smaller cultures, the 
sediment resembled coagulum ; was composed of minute 
spore-like bodies held together by hyaline threads, some- 
what like lichens, except that there was no such regular ar- 
rangement. The spore bodies were much smaller and the 
hyaline threads much finer and were not fungus. They 
were of a nearly uniform length and when separated from 
the mass were motile, doubling up and matting together 
One of these masses is a dark purple, another a pale 
pink, another olive green, and two or three are golden 
brown, like diatoms. I have kept some of these, three 
years without further development, and am unable to 
tell what they are. 



To Ascertain Focal Lenjjth. 

E. M. NELSON. 
[In Eng^lish Mechanic] 

The focal length of a microscope objective can be easily 
and accurately determined in the following manner: — 
Project the image of a stage micrometer by means of the 
objective itself (no eyepiece or amplifier of any kind be- 
ing used) on to a white paper or cardboard screen, placed 
about six feet with low-power lenses up to a i in. and 
three feet, with powers higher than a i inch, from the 
lens. Determine the magnifying power by dividing the 
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size of the image by that of the stage micrometer. 
Measure accurately the distance from the screen to the 
front lens of the objective. Divide the screen distance 
by the magnifying power plus one. 

Example: A reputed quarter projects the image of .01 in. 
of a stage micrometer on a white screen distant 38 in. 
from the front lens. The magnified image measures 1.8 in. 
The magnifying power is therefore 180. Add one to this 
and divide 38 in. by 181 which gives .21. This shows that 
the reputed quarter is nearly 1-5 in. in focus. Instead of 
taking the trouble to divide the 38 by 181, it is shorter to 
divide both the numerator and the denominator of the 
fraction by the numerator, 38, which gives numerator 1, 
denominator 4f . Having found the focal length of the 
reputed quarter, the magnifying power of a Huyghenian 
eyepiece can be determined in the following manner : — 
Place the microscope in a horizontal position, a microme- 
ter on the stage, a camera — ^Wollaston's, Beal's, or one of 
similar form — on the eyepiece, and a scale divided into 
inches and tenths on the table, directly underneath the 
camera and at a distance of 10 in. from the camera. Next 
measure accurately the distance from the front lens of the 
objective to the diaphragm in the eyepiece. Now sup- 
pose that the magnified image of .01 in. of the stage mi- 
crometer, as projected on the scale lying on the table, 
covers 2.4 inches it is obvious that the combined magnify- 
ing power of the objective and eyepiece, with the same 
tube length as above measured, is 240 diameters. Now, 
as we know the focal length of the objective is as above, 
its initial magnifying power will be 47.5. 

Dividing, then the combined magnifying power by this 
quantity, we find the magnifying power of the eyepiece, 
thiis 240 divided by 47.5 equals 5 05. 

If a camera is not at hand, the combined magnifying 
power may be found by projection on to the screen used 
above ; but the screen must be placed at a distance of 
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10 iu. from the hole in the eye-cap, and if the eyepiece 
has no eye-cap, then the jscreen should be lOJ inches from 
the eye-lens. 

When the power of the eyei^iece is once known, the 
focal length of any other objective may be found, with- 
out taking the trouble to project the image on the screen, 
by first determining its combined magnifying power by 
means of the camera and the scale, as above. For ex- 
ample, the combined magnifying power of Zeiss AA, 
with the same eye-piece and tube-length, was found to be 
80 diameters. Next find the initial magnifying power of 
the A A by dividing the combined power by the power of 
the eyepiece, thus 80 divided by 5.05 equals 15*8. Now 
divide 10 by this initial magnifying power, 15.8 and we 
have 2-3 (nearly), the focal length of the AA. All mi- 
croscopists should measure in the above manner the focal 
length of at least one of their object-glasses, preferably 
a 1-4 in. and determine for themselves the magnifying 
power of their various eyepieces, instead of relying on 
the values assigned lo them in the makers' catalogues. 

Another Way to Get Focal Length. 
By j. g. p. v. 

Put a stage micrometer on the stage, and focus the 
glass on i4i; tiien turn the microscope horizontally, and 
pin a piece of paper vertically in line with the axis and 
parallel to the stage. It is most convenient to fasten 
this paper on the wall. Remove the eyepiece, and focus 
again till the image of the micrometer is sharp on the 
paper. This will only be the case with the centre lines. 
Measure their size carefully, and measure the distance 
between the micrometer and the image. Let D be this 
distance, F the required focus, and M the magnification ; 
then F is equal to D multiplied by M, and the product 
divided by the square of M plus one. If the distance is 
H iw^y length — Mbout 8 ft.---the distance divided by the 



1899] MICROSCOPICAL JOURNAL. 117 

magnification is close enough for ordinary purposes. If 
this plan is tried with high powers, the illumination is 
feeble, and the light must be shaded from the image — 
either by putting the microscope and lamp in a box, with 
a hole for the tube, or by using a camera, with its lens 
removed, and receiving the image on the ground glass, 
the head being under a focussing-cloth. For these pow- 
ers, however, a close enough approximation can be made 
by comparison. Say, for instance, you have found the 
focus of one lens, and it is 1-2 in. If this lens magnifies 
with an eyepiece 100, this will give 5 as the magnification 
of the eyepiece. Say another lens magnifies with the 
same eyepiece 500, then this gives 100 as the magnifica- 
tion of the objective, and the lens is 1-10 in. focus. As 
for measuring the magnification of a microscope, Beale's 
camera is the simplest, and easily made. Get a pill-box, 
or make a cardboard tube to fit over the eyepiece of the 
microscope. Cut one end of the tube to an angle of 45", 
and fasten by means of cement a thin cover-glass over it, 
and over this make a hole about 1-4 in. diameter, and 
blacken the inside. To use it, place the microscope hori- 
zontally and at 10 inches from the table, and then you can 
easily draw anything on the stage. If a stage microme- 
ter is placed there, you can draw the magnified image, 
and thus know the magnification. If 1-100 in. measures 
one- inch, the magnifying power is 100 diameters. 

C. R. Cross on Focal Length. 



Cross's Formula. — Dr. J. J. Woodward, of the U. S. 
Army Medical Museum, published in the American 
Journal of Science and Arts, for June, 18*72 : "Remarks 
ou the Nomenclature of Achromatic Objectives for the 
Compound Microscope" in which he said: For some 
years past, while most of the Continental opticians have 
contrived to give arbitrary designations to their achro- 
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matic object-glasses, such as No. 1, No. 2, &c , or sys- 
tem A, etc., the English and American manufacturers, af- 
fecting a higher degree of accuracy, have undertaken to 
name the objectives they construct by their real or sup- 
posed agreement in magnifying power with single lenses 
of specified focal lengths. At first sight nothing could 
appear simpler or more exact than such a nomenclature ; 
nevertheless, recent articles in the journals would seem 
to indicate that the general plan is capable of considera- 
ble modification in its practical application, and that 
grave misunderstandings have hence arisen. Under these 
circumstances, it appears desirable to give some account 
of the principles involved and of positive difficulties to 
be considered in their application, particularly as the 
microscopical text-books contain little or no information 
on the subject. lu fact, the only scientific description of 
the matter with which I am acquainted is the paper of 
Mr. Charles R. Cross 'On the Focal Length of Micro- 
scopical Objectives' {Journal of the Franklin Institute, 
June, 1870, p. 401). This paper gives a reasonable for- 
mula for the approximate computation of equivalent focal 
lengths, and furnishes some other valuable information, 
but does not discuss all the points at issue. 

We learn from the elementary treatise on optics that 
when an object is placed in front of a single convex lens, 
at a distance somewhat greater than its focus for par- 
allel rays, a real image is formed on the other side of the 
lens, which may be received on a screen. This image 
will be larger, and formed at a point more distant from 
the lens, the nearer the object approaches to the focus for 
parallel rays ; and two equations are given which express 
the relationship of the distances to each other, and to 

111 p' 

the magnifying power, viz.: — - = . — (- ^, and - 

f p p' p 

»= m^ i^ which /is the length of the focus for parallel 
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rays ; p the distance of the lens from the object, p' its 
distance from the image, and m the true magnifying 
power, that is, the size of the image divided by the size 
of the object : p andi jp' are termed the conjugate foci, 
and are variable quantities ; / is termed the principal 
focus, and has an unchangeable value for each single lens. 
*'If now we combine the above equations, represent- 
ing p-f- ;p' or the sum of tlie conjugate foci by I, we may 

m I 
deduce the formula / = ,which represents in the 

case of any single convex lens the relationship existing 
between the length of the principal focus, the magnify- 
ing power, and the distance from the object to the screen. 
This formula, which I think rather more convenient than 
that of Mr. Cross, differs from it only in using 7n = the 
magnifying power, instead oi ri =^ the reciprocal of the 
magnifying power. It may be deduced from his by sub- 

1 
stituting for n its value — ,and reducing; or it may be 

m 
derived directly from the primitive equations. In either 
shape the formula yields the same numerical results, and 
if for any single convex lens m and I are given, the accu- 
racy of the value of / resulting will be the degree of pre- 
cision with which m and I have been measured. 

"If, now, there were any such actual equivalence be- 
tween achromatic objectives and single lenses as the 
nomenclature assumes, it would only be necessary to set 
up the objective to be rated in such a manner that the 
image of a micrometer should be focussed upon a white 
screen, using, of course, no eyepiece, to measure the dis- 
tance from the micrometer to the screeu, to determine the 
magnifying power by measuring the image of the mi- 
crometer, and substituting these values of I and 7n in the 
working formula to calculate the value of /. Unfortu- 
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nately, however, if with any compound objective we re- 
peat this operation several times, merely varying the dis- 
tances, we obtain as many different values of f as there 
are distances used^ instead of obtaining but one value for 
all distances as we do with a single lens. Mr. Cross has 
already pointed out this circumstance, which results from 
the fact that the modern achromatic objective has con- 
siderable thickness from its anterior to its posterior sur- 
faces, and that it has, properly speaking, no true optical 
centre,'^ 

Dr. Woodward, in his paper, gives several examples of 
ascertained discrepancies while using the formula in 
achromatic object-glasses, when trials were made with 
them at varying distances to ascertain their magnify- 
ing power. 

Making and Siainiug Cover-Glass Preparations, and For- 
mulae for Staining Solutions. 

V. A. MOORE. 
[From his New Book\. 

Make two cover-glass preparations from each of the 
cultures made in agar, bouillon,and gelatin, and stain one 
with alkaline methylene-blue and the other with carbol 
fuchsin. Describe the appearance of the bacteria and 
make a drawing of a few individual bacteria from the 
preparations made from the agar culture. Preserve a 
cover-glass preparation mounted in balsam and label it. 
Prepare the staining fluids. 

Making Cover-glass Preparations. — (1) From bouillon 
cultures. Place 2 clean cover-glasses on the tray. With 
the loop remove a drop of the bouillon culture and spread 
it in a thin layer over about 2-3 of the surface of the 
cover-glasses. One loop-full will ordinarily make from 2 
to 4 preparations. Allow the liquid to dry on the cover- 
glasses in the air. When dry, fix the bacteria to the cover- 
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glasses by passing them, film upward, 3 times through 
the middle of the upper half of the gas flame. Each 
passage (complete circle) should not occupy more than 
one second. After fixing, they are ready for staining. 
(2) From cultures on solid media (agar, gelatin, potato, 
serum, etc). Place the cover-glasses on the tray and on 
the centre of each a drop of sterile water or bouillon. 
With the needle, touch the surface growth of the culture 
and then gently rinse the end of the needle in the liquid 
on the covers. Spread the liquid on the covers as before. 
From this point the procedure is the same as that for the 
preparations made from the bouillon culture. 

8taining Bacteria in Cover- glass Preparations* — (1) 
With alkaline methylene-blue. With the pipette place a 
few drops of staining solution on the film side of the 
preparation which is either held horizontally with the 
fine forceps or left resting on the tray. Allow the stain 
to act for 2 or 3 minutes. Then carefully rinse off the 
stain in water, holding the cover firmly by one edge with 
the forceps. After thoroughly rinsing place the prepa- 
ration, film downward, on a clean slide and dry the up- 
per surface with a piece of filter paper. It is now ready 
for the microscopic examination. Use first the dry lens 
(l-8in. obj.) and then the oil immersion objective. If the 
specimen is a good one and it is desirable to preserve it 
wipe off the drop of oil with a piece of lens paper, run a 
drop of distilled water under the cover-glass which floats 
it, when it can be easily removed with the forceps. Place 
it on the tray, film upward, and when dry mount it in 
alkaline Canada balsam. (2) With carbol-fuchsin. Cover 
the film on the cover-glass with the stain and allow it to 
act for about one minute. Then rinse it thoroughly in 
water after which cover it with 1-10 p. c. solution of acetic 
acid or strong (95 p. c.) alcohol. Allow this to act from 5 tp 
10 seconds and ngain thoroughly rinse in water and ex- 
amine as above. (For other decolorizers see textbook.s). 
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Upon examinaiiou the preparatiou should be free from 
deposits or stained back ground. The bacteria should, as 
a rule, be isolated and distinct, unless they are, the prepa- 
rations are not satisfactory. 

Cover-glass preparations of bacteria are permanently 
mounted in the same manner as similar preparations 
made from the blood or other tissues in histology, the 
process being to place a drop of the balsam on the center 
of the blide and place the preparation, film downward, 
over it and apply slight pressure. Label the preparation, 
giving the name of the organism, its source, (kind of 
culture, tissue, etc., from which the preparation was 
made), stain used, and date. If the specimen is not pre- 
served, the slide and cover-glass should be cleaned for 
future use. 

Suggestions Concerning the Microscopic Examination of 
Stained Preparatio7is of Bacteria. — In the examination 
- of the bacteria in the stained condition the followingpoints, 
and perhaps others, should be observed and noted. (1) 
Concerning their morphology. Are they spherical, rod- 
shaped, or spiral ? Are they separated or united in clumps 
or chains ? If rod- shaped, are the ends pointed, round, 
or square ? Are the bacteria all of the same form and 
size ? Note the presence or absence of spores and cap- 
sules. (2) Concerning their reaction to staining fluids. 
Do they stain uniformly or irregularly ? Do they stain 
deeply or faintly ? Is the center lighter than the periph- 
ery ? Is there an unstained central band and deeply 
stained ends (polar stain)? Do all the bacteria take the 
stain alike ? 

Staining Solutions. — The basic aniline dyes are used in 
staining bacteria. There is a large number of these, and 
there are several formulae for preparing staining solu- 
tions from each. Further, as will be seen from the chap- 
ters on staining bacteria in the text-books, there are sev- 
eral methods of applying these stains. In an introduc- 
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tory course, however, it is impossible to try them all and 
consequently those are described which seem to be the 
best adapted for general use. 

In addition to the ordinary staining solutions and meth- 
ods there are special processes for certain species such, for 
example, as the tubercle bacillus, and still others for, 
staining certain parts of many bacteria, such as the flagella 
on motile forms, the spores in spore bearing organisms, 
and the capsule on certain other species. There is a 
large number of these special methods which are to be tak- 
en up in connection with the study of the bacteria requir- 
ing them. 

Formul(B for Staining Solutions. — Methylene-blue, gen- 
tian-violet, methyl-violet, andfuchsin are the dyes used, 

LCEFFLER'S AJiKALINB METHYLENE-BLUE. 

Concentrate alcoholic solution, methylene-blue . . .30 cc. 

Caustic potash 1 per cent solution 1 cc. 

Distilled water lOOcc. 

CARBOL FUCHSIN (ZIEHL'S SOLUTION). 

Fuchsin (dry) 1 gram. 

Alcohol (absolute) 10 c c. 

Carbolic acid, 5 per cent solution 100 c c. 

Dissolve the fuchsin in the alcohol, after which add the 
carbolic acid solution. Instead of using the dry fuchsin 
and alcohol, 10 c. c. of a saturated alcoholic solution of 
fuchsin may be used. 

Aqueous Solutions. — The aqueous solutions of methyl- 
violet, gentian-violet, fuchsin, and the other aniline dyes 
are prepared by adding 1 c. c. of the saturated alcoholic 
solution of the desired dye to 20 c. c. of distilled water 
This will impart a decided color to the liquid so that a 
pipette full will be barely transparent. 

The true aqueous solutions are made by dissolving the 
dyes in water, but these are weak and not so effective as 
those prepared from the alcoholic solutions. These solu- 
tions deteriorate in a short time. The carbol fuchsin and 



124 THE AMERICAN MONTHLY [Apr 

i 

alkaline luethylene-blue will keep a little longer, but they 
require to be filtered occasionlly. 

ANILINE METHYL-VIOLET (EHRLICH-WEIGERT). 

Saturated alcoholic solution of methyl-violet. . . .lie c. 

Absolute alcohol 10 c c 

Aniline water 100c c 

Making Aniline Water. — Aniline water is a saturated 
aqueous solution of aniline oiK It is prepared by add- 
ing 1 c. c. of aniline oil to 30 c. c. of distilled water and 
shaking frequently for 30 minutes. It is convenient to 
use a stoppered vial or large test tube for mixing it. Fil- 
ter through a moistened filter paper. The filtrate should 
be perfectly clear. If it is cloudy it should be reftltered 
before using. 



Lofiler's Method of Staining the Flagella of Bacteria. 



The staining methods employed to show bacteria in 
sputum, etc., and of revealing spores in the bacteria do 
not reveal the little infinitessimally small and delicate 
wavey lines called flagella which fringe the organism in 
many species and constitute its ^ns or wings and are used 
to produce motion. The specimens easily loose these ap- 
pendages and hence when it is proposed to demonstrate 
them fresh and vigorous material must be found and be 
handled with great care. Taking as small a quantity of 
this material as is possible by soaking it apart in water 
and lifting a droplet on a platinum wire loop, dry it on 
a cover- glass using the heat gently for it could easily 
burn off these little protruberances or whips from the bac- 
terial body. This drying may be accomplished by hold- 
ing the cover-glass specimen-side away from the heat, 
and quickly passing it through the flame. If you do not 
burn your fingers and thumb in which you hold the glass* 
y ou will not cremate the flagella. In 20 cc. water,di8- 
olve 2 grams dry tannin, add 4 cc. ferrous sulphate so- 
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lation (1 : 2), and 1 cc. concentrated alcoholic solution of 
fuchsin. Stir the mixture, filter, reject the filtered pre- 
cipitate and keep the fluid which improves as time elapses. 
This constitutes a mordant which has aflBuity both for 
the organism and for the dye which is to follow. Wet 
the fixed specimen ^n it after having first moistened it 
with water, gently heat over a flame till vapor comes off 
but without boiling. After 60 or 90 seconds wash it 
thoroughly in water to take off all the mixture from the 
glass which will occur if the heat has not been too intense. 
If it has been, scrape off the debris from the glass to 
make it perfectly clean for by the dye which is to follow 
the glass would be badly disfigured if a mordant base re- 
mained on it. The dye now follows. It consists of a 
one-to-fifty-part hot aqiieous saturated solution of 
fuchsin, or ofa solution made by heating 3 grams fuchsin 
in 100 cc. anilin water. Moisten the surface of the 
mordanted specimen with it, heat over the flame and wash 
as above directed. This dye gives colored flagella or a 
colorless back ground visible under a 1-12 inch homoge- 
neous oil imm. objective if the manipulations have been 
skillfully made. 



LETTERS TO THE EDITOR. 

GATES' DOUBLE MICROSCOPE. 

Defining Power. — According- to Abbe's theory, gener- 
ally accepted by microscopists, defining power is purely a 
function of numerical aperture, and if, as Dr. Gates claims, 
he has really succeeded in seeing- detail with a combination 
of dry objectives, which oil-immersion objectives of hig-h 
aperture employed in the usual manner fail to show, all 
Abbe's theories must fall to the g-round. It is rather sig-- 
nificant, though, that in spite of the enormous advances he 
claims to have made, no detail of any new discovery, such 
as the minute structure of diatoms, for example, are indi- 
cated. Even if some new structure were apparently ex- 
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hibited by such an arrang-ement as Dr. Gates proposes, it 
is a mooted point whether such appearances would indicate 
real structure or whether (as is most probable) they would 
be caused by diffraction spectra. — A. G., Punjab, India, 
Jan. 22. * 

EDITORIAL. 



Stains. — To see more plainly what mig-ht otherwise al- 
most elude detection we vary its setting* or back ground. 
This is the theory of all micro-staining-. If, g-iven a liquid 
containing" tubercle bacillus both of about the same color, 
we can stain the liquid or the g'erm, we produce a visible 
contrast. Ing-enuity has now enabled us to invent stains 
which will affect g-erm and containing- fluid differently and 
even produce several different colors in the same infinites- 
imal speck of matter each color portraying- some partic- 
ular part of the org-anism. 

Diagnosis. — It will be seen from Dr. Ewing-'s article 
that the microscope was of decided practical value in de- 
termining- some of the diseases from which the soldiers 
suffered at Camp Wikoff after having- been subjected to 
Cuban climate. 

Terms. — An amusing- misuse of terms occurred recent- 
ly. Sir W. Roberts-Austen in an article on steel rails re- 
ported taking- photog-raphs of enlarg-ed images which con- 
stitutes photomicrog-raphy but he entitled his paper Mi- 
crophotog-raphy. A photog-raph of a larg-e object reduced 
is a microphotog-raph. A photog-raph of a small object 
which g-ives an enlarg-ed imag-e is a photomicrog-raph. Thus 
all of our illustrations of bacteria etc. being- much larg-er 
than the objects themselves are photomicrog-raphs. But 
those curiosities such as the Lord's prayer visible only un- 
der an objective are microphotographs. The writer has 
a photograph of the "White House" brought down so 
small that it cannot be seen other than as a pin-point speck 
until placed under a lens. This is a very small or micro- 
photograph. 
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MICBOSGOPIGAL APPARATUS. 



Quekett Club.— The 364th meeting- held Friday, Dec. 16, 
Dr. John Tatham, president. After the usual formal busi- 
ness, Messrs. Swift exhibited a microscope on their four- 
leg-g-ed tripod model, which, except wearing- surface^ and 
screws, was entirely constructed of aluminium. Also an 
objective, said to be the first with the whole mount in 
aluminium. It was very lig-ht and most beautifully made. 
The aluminium objectives are likely to spare the strain on 
the fine adjustment, in some forms at least. An advantag-e 
of the lig'hter metal is for the stands of traveling- micros 
scopes. It is more costly to make than the usual brass and 
g-unmetal. Mr. H. Schroeder g-ave a detailed description 
of a new projection microscope, which could be used for 
exhibiting" on the screen all kinds of objects, prepared or 
recent, including- crystalization under polarized lig-ht. He 
explained the construction of the peculiar form of dlectric 
lamp used in conjunction with the projection apparatus, in 
which the upper carbon is in the form of a revolving- disc 
and the lower a thin finely-pointed rod. Mr. Nelson had 
never seen a projection microscope capable of g-iving* a 
well-defined brig-ht imag-e on the screen, visible at any dis- 
tance, with powers beyond a 2 in. or 1 in. The want of 
lig-ht with the hig-her powers was a serious drawback to 
projectors. An interesting- paper was read by Mr. Nelson 
entitled : **On the Structure of Nodules in Pleurosig^ma 
and Climacosphenia," illustrated by photo-diag-rams with 
the lantern. He thoug-ht a comparison of the tubes in the 
raphe and their junction by a minute canal in the central 
nodule, from specimens found in the Notting-ham Deposit 
with recent Pleurosig-mas, showed some evidence of evolu- 
tion. Optically these minute tubes were at thelimitof visi- 
bility and excellent tests of definition in objectives. 



■ICBOSGOPIGAL MANIPULATION. 



Varnish. — The diflFerent colored varnishes can be very 
easily prepared by coarsely powdering- sealing-wax of the 
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desired color, and dissolving- the same in alcohol but it is 
advisable to use these varnishes for "finishing"*' purposes 
only, as they are, after some time, extremely liable to chip, 
and leave the glass. If, however, the best wax is used, the 
risk of this happening is lessened. An excellent black 
finishing varnish, free from brittleness, can also be made 
by well mixing gold size with a small quantity of lampblack. 

Finishing Varnishes. — I have made excellent varnishes 
by well mixing on glass, with a spatula, japan gold size with 
the oil paints sold in compressible tubes for artists' use. 
Only mix the quantity required for immediate use. Any 
color can be got in this way. This will dry well, in say 12 
hours, with a hard, level, washable gloss. In using the 
sealing-wax varnish recommended, I have found that the 
black is greatly improved by adding about, twenty drops 
of carbon-black solution, got by dissolving about two 
drachms of carbon in a gill of methylated spirit, and that 
the red is improved by adding about 1 dwt. (troy) of Ver- 
million to it. The red settles if the vanish be not used 
for about three hours, and therefore needs well shakingor 
stirring before use. Gentle warmth, though not necessary 
dries all the above varnishes much more quickly and 
smoothly than its absence. — J. H. Henderson. 

Gelatin Culture Media.^ — The behavior of many sensi- 
tive organisms, particularly parasites, depends entirely on 
how the nutrient gelatin is compounded, and consequently 
this should always be stated. The melting point of nutri- 
ent gelatins increases as more gelatin is added. It de- 
creases on addition of acids and alkalies and by long boiling. 
Grape sugar or cane sugar added to nutrient gelatin fre- 
quently restrains or entirely, prevents liquefaction, while 
at the same time it stimulates growth. For this reason 
gelatin should be made with beef broth free from sugar. 
Owing to the fact that commercial gelatin contains acid 
salts, which are neutral or alkaline to litmus but retard 
the growth of many organisms, the gelatin media should 
first be rendered neutral to phenolphthalein, after which, 
if desired, it may be acidified with particnl.n acids. A com- 



1899J MICROSCOPICAL JOURNAL. 139 

mercial g-elatin of uniform character and washed free from 
all inhibiting- acid substances is a desideratum. — Bot, Gaz, 

Gram's Method of Double Staining Micro-organisms 
of all Sorts. — rThis consists in using- J4 cc. of a saturated 
alcoholic solution of g-entain violet and 10 cc. of a solution 
of .anilin-water g-entian violet ttiixed. The resiiltant dye 
will be deeply colored and opaque. For the watery solution 
take alittle anilin oil in a test tube, then add pure water, 
shake, filter. The filtrate should be clear, not cloudy. A 
cover-g-lass containing- the smear of any sort is rendered 
dry by contact with flame and dropped into a sauce^ 
cantaining- the dye, specimen side down into the liquid 
where it may remain say four minutes. Holding- the (-Over 
glass with forceps wash it thouroug-hly and immerse it for 
4 minutes in a solution made of one g-ram of iodine dis- 
solved with 2 g-rains of potassium iodide in 300 cc. of dis- 
tilled water. Ag-ain wash in water and put it in 95 per cent 
alcohol which will take the stain out of the backg-round but 
leave the micrococci or bacteria beautifully colored so that 
they can be readily viewed under one-sixth inch objectives. 
Prior thereto the cover-g-lass can be put into dilute eosin 
for an instant, not exceeding- 25 or 30 seconds, which will 
give a contrast stain the back-g-round making- the objects 
stand out still more clearly. Some skill is needed to en- 
able one to stop the alcoholic decolorization at the point 
where the backg-round is cleared and before the objects 
loose their stain for in due time the alcohol would entirely 
decolor the whole specimen. Likewise avoid too much eosin, 
else after staining- the backg-round it proceeds to mix with 
and injuire the first stain. The eosin g-ives lig-ht pink 
color, a beautiful contrast to the violet-colored micro*or- 
g-anisms. 



BIOLOGICAL NOTES- 



Chalk. — In the proceeding's of the Cotteswood Natural- 
ists Field Club, XII, 3, 1898, Mr. Chas. Upton writes of 
the contents of a piece of upper chalk from Purley using- 
the title 'Chalk under the Microscope," 
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Observations Upon Spindle -Formation in Anthers. — 
Mr. A, A. Lawson at the University of California has re- 
cently spent some time upon this subject using- the anthers 
of Cobaea scandens on account of their larg-e size, larg-e 
mother-cells and larg-e nuclei. 

The anthers were g-athered and immediately j&xed'in the 
field. The following- fixing- fluids were used : 

Alcohol, 95 per cent. 

Chromic acid, 1 per cent. 

Flemming-'s mixture, chromic-osmic-acetic, strong- so- 
lution. 

Wilson's sublimate-acetic. 

Boveri's picro-acetic. 

Corrosive sublimate, saturated solution in 95 per 
cent alcohol. 
The best results were obtained by using- Flemming-'s 
strong- solution diluted with one volume of water. The 
material was washed in running- water from six to eig-ht 
hours. It was then carried throug-h different g-rades of 
alcohol by means of an apparatus consisting- of a tumbler 
with a cover and a g-lass funnel. The funnel was of such 
a size as to be supported in the mouth of the tumbler. A 
piece of parchment paper was folded and placed in the fun- 
nel in the same manner as for filtering-. Ten per cent solu- 
tion of alcohol was placed in the tumbler and the anthers 
were placed in water in the funnel. The mouth of the tum- 
bler was covered and the material was thus allowed to re- 
main for an hour or two. The alcohol in the tumbler was 
chang-ed at intervals to 25 per cent, 50 per cent and 95 per 
cent solutions. By this means the effect of the rapid 
chang-e from a weak to a strong- solution of alcohol was ob- 
viated. The anthers were then thoroug-hly dehydrated in 
absolute alcohol. They were then placed in a mixture of 
berg-amot oil and alcohol and then in pure berg-amot oil. 
From the berg-amot oil they were transferred to a mixture 
of berg-amot oil and paraffin, and from this to pure paraffin, 
where they remained at a temperature of 55 deg-. C. for 
twenty-four hours. Microtome sections of Yi microns in 
thickness were used. 
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Many stains were tried; especially iron-haematoxylin 
and Bordeau red, ruthenium red and thionin, etc., but the 
best results were obtained from Flemming-s' triple stain, 
saf ranin, g-entian violet, and orang-e G. 

In the resting" condition of the pollen-mother-cell the nu- 
cleus is quite larg-e. It contains one or two larg-e nucleoli 
which stain very readily with safranin and sometimes ap- 
pear to be vacuolated. The chromatin, which is in the 
skein stag'e, stains blue with the g-entian violet. As soon as 
the chromatin breaks up and forms the chromosomes it 
stains red with safranin. The chromosomes appear as 
small oval bodies which are invariably situated in contact 
with the nuclear wall. The larg-est number that was ob- 
served in polar view was twelve. The linin appears in the 
form of a lumpy or g-ranular thread ; it stains blueand is in- 
variably connected with the chromosomes. 

The cytoplasm now appears in the form of a clear retic- 
ulum. The meshes of this network, which can be traced 
from the nuclear wall to the cell-wall, appear to be smaller 
and radially elong-ated in the immediate neig-hborhood of 
the nucleus ; but they increase in size as one follows them 
outwards and are comparatively larg-e towards the cell-wall. 
Scattered irreg-ularly throug-h the cytoplasm are numer- 
ous small spherical bodies. These bodies have the ap- 
pearance of oil-g-lobules in the living- cell, but after the cell 
has been killed in Flemraing-'s fixing- fluid they appear 
quite black. 

SUMMARY. 

The observations made upon the formation of the spin- 
dle in CobcBa may be briefly stated as follows : A g-ranular 
substance g-radually accumulates and forms a complete 
zone around the nucleus. This zone is desig-nated peri- 
karyoplasm. Upon the breaking- down of the nuclear wall 
the linin of the nucleus and the perikaryoplasm form a 
network which occupies the central portion of the cell. 
This network g-rows out into several projections which be- 
come the cones in the multipolar fig-ures. The spindle- 
fibres are formed by the elong-ation of the meshes of the 
network in the direction of the projections. The cones 
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elongate and become sharply pointed. They fuse in two 
groups and form the bipolar spindle in the same manner 
as that observed by Osterhout in Equisetum, The mature 
spindle is characterized by the great length and crossing 
of the mantle-fibres. The spindle-formation of the second 
division is identical with that of the first division. No 
bodies that could be identified as centrosomes were found 
in any stage of the process. — CaL Acad. Sci, 



DIATOMS. 



Slides. — Strewn-slides of Diatoms can be obtained from 
P. Klavsen, Denmark, containing diatoms from 174 locali- 
ties as follows : Numbers 1-44 are fossil, Nos. 51-174, re- 
cent. A collection of 100 of these slides can be had for $14.00. 

1 Cement-stone i. Fur, Denmark, 2 Cement-stone ii, Fur, 
3 Moler, Mors, Denmark, 4 Szt, Peter, Hungary, 5 Kekko, 
Hungary, 6 Szakal, Hungary, 7 Felso-Esztergaly, Hun- 
gary, 8 Simbirsk, Russia, 9 Ananino, Russia, 10 Kusnetzk, 
Russia, 11 Hainspach, Bohemia, 12 Chatovin, Bohemia, 13 
St. Flora, Italia, 14 Moron, Spain, 15 St. Monica i, Cal. 16 
St Monica ii, 17 Redondo Beach i, Cal, 18 Redondo Beach ii, 
19 St Maria, Cal, 20 San Pedro, Cal, 21 San Pablo, Cal, 22, 
Lompoc, Cal, 23 Los Angeles, Cal, 24 Richmond i, Va, 25 
Richmond ii, 26 Petersburg, Va, 27 Nottingham, Md, 28 
Popes Creek, Md, 29 Atlantic City i, N. J., 30 Atlantic City 
ii, 31 Beach Haven, N. J., 32 Hatfield swamp, N. J., 33 New- 
ark, N. J., 34 Beddington, Me, 35 Hopkmton, N. H., 36 
Mejillones i, Chile, 37 Mejillones ii, 38 Barbados, 39 Ce- 
ment-stone i, Sendai, Japan, 40 Cement-stone ii, Sendai, 41 
Abashiri, Japan, 42 Oamaru i, New Zealand, 43 0amaru ii, 
44 Wernamo, Sweden. 

Marine. 51 Frederiksvaerk, Denmark,52 Frederikssund, 
Denm, 53 Thisted, Denm, 54 Vejle, Denm, 55Strib, Denm, 
56 Fano, North Sea, 57 Sylt i, J^orth Sea, 58 Syltii, 59 Hu- 
sum, l^orth Sea. 60 Cuxhaven i. North Sea. 61 Cuxhaven ii, 
62 Marstrand i, Sweden, 63 Marstrand ii, 64 Corsica, 65 
Cette, France, 66 West Falmouth, Mass, 67 Mobile Bay, 
Ala, 68 Appalachicola Bay, 69 Morris Creek, Conn., 70 New 
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Haven, Conn., 71 Trinidad, 72 Arica, Peru, 73 Monterey i, 
Cal., 74 Monterey ii, 75 St Crux, CaL, 76 Fort Ross, Cal., 77, 
Puget sound. Wash, 78 Port Townsend i, Wash, 79 Port 
Townsend ii, 80 Port Townsend lii, 81 Rodrig-ues, 82 Sand- 
wich Islands, 83 Funafutti, South Sea, 84 Samoa Islands, 85 
Swamp, Australia. 

Brackish water. 101 Odense Harbour, 102 Odense Canal, 
103 Seden i, Odense Fjord, 104 Seden ii, 105 Seden iii, 106 
Lumby, Od, Fjord, 107 Klintebjerg-, Od, Fjord, 108 Stig-e, 
Od, Fjord, 109 Munkebo i, Kjerting-e Fjord, 110 Munkebo 
ii, 111 Home Bay Funen, 112 Cuxhaven i, 113 Cuxhavenii, 
114 Heilig-endamm, Baltic, 115 Usedom, Baltic, 116 Swine- 
munde Baltic, 117 Warnow River, Germany, 118 Aseleben, 
Saxony, 119 Hudson River, U. S. 120 Congo River, Africa. 

Fresh Water, 131, Odense Rivulet, 132 Valby, Copenha- 
gen, 133 Aalborg, Denm, 134 Lac Sarnen, Switzerland, 135 
Ploener Lake i, Holstiein, 136 Ploener Lake ii, 137 Hasel- 
bach, Saxony, 138 Golzern, Saxony, 139 Bienitz, Saxony, 140 
Eilenburg, Saxony, 141 Chemnitz, Saxony, 142 Sachsische 
Schweiz,143 Groeden, Tyrol, 144 Eisenach, Thuringen, 145 
Platten Lake, Hungary, 146 Garnock River, Scotland, 147 
Loc Kinnord i, Scotland, 148 Loc Kinnord ii, 149 Paw- 
tucket, Rhode Island, 150 Godfrey's Bay, Mass., 151 Texas, 
152 Erie Lake, 

Plankton, 161 Limf jorden, Denm, 162 Little Belt, Demn, 
163 Great Belt, Denm, 164 Northwest Reef, 165 Marstrand, 
Sweden, 166 Drobak i, Christiania Fjord, Norway, 167 Dro- 
bak ii, 168, Drobak iii, 169 Atlantic Ocean, between Norway 
and Iceland, 170 North Atliantic Ocean, 171 Atlantic Ocean, 
Bergen, 172 Bay of Bengal, 173 Baltic, 174 Ploener Lake. 



BACTERIOLOGY. 



Bacteriological Researches Upon Whooping Cough. — 
Dr. Otto Zusch observed twenty-five cases of whooping 
cough. The micro-organism he found and described is a 
short bacillus. It did not show any evidence of agglutina- 
tion in the presence even of undiluted serum from whoop- 
ng cough cases. While he does not believe that the bac-- 
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terium he describes can be accepted as the specific etio- 
log'ic factor, he does not hesitate to offer the following- con- 
clusions in support of its specific pathogenic nature : The 
apparent uniform occurrence of the bacteria in the sputum 
of whooping- cough cases and their non-observance in sputa 
of a large series of cases of other affections. The pecular 
correspondence of the bacteriolog-ical findings with the 
clinical course. Furthermore, the experience that the 
greatest danger of transmission of the disease lies in the 
catarrhal stadium, /. ^., in a stage in which the bacteria are 
found in the purest state and largest numbers. 

Influenza Bacillus. — Bacteriological examination of a 
case supposed to be one of pneumococcus infection reveal- 
ed the fact that about ninety-five per cent of the micro-or- 
g-anisms in the smears were influenza bacilli. This is in- 
teresting- when contrasted with two other cases g-iving 
symptoms of influenza, in one of which s^treptococci were 
found and in the other pneumococci, but no influenza ba- 
cilli. The latter were easily obtained from the infected 
lungs by streaking an agar plate first with blood from the 
rabbit and then with the exudate. From the sputa it is 
more difficult, and at least half a dozen plates should be 
made. The colonies are about half the size of those of the 
pneumococcus and were exceedingly faint. These bacilli 
grow in haemoglobin or blood and occasionally make threads. 
They grow only at fairly high temperatures, and do not 
produce septicaemia in animals. They were not stained 
by Gram. As a rule, these bacilli do not grow at all sec- 
ondarily without blood, and never to any extent. 

A fair guess at the identity can be made from the large 
number of small bacilli present rather than from the 
grouping. No observer could absolutely disting'uish the 
the influenza bacilli in the sputum alone. These bacilli 
grow best in pigeon's or rabbit's blood, and very little 
haemoglobin was required. Sterililized horse's blood had 
also given fair results. — Dr.W. H. Park, N. Y. Path. Soc. 

Typhoid Bacillus in Milk. — The germs being in milk be- 
fore churning are found in butter three months later. 
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They d© not multiply in butter if the butter milk has been 
well removed, but if left in this furnishes an excellent 
medium for multiplication. In sterilized milk, typhoid 
bacteria can exist for upwards of four months. Inoccu- 
lated into freshly drawn milk they have been found after 
three months. Inocculated into sour milk they take com- 
plete possession thereof and became almost a pure culture. 

Seeds of Bacteria.-;-Commonly called spores, they g-row 
one in each orgunism and have dense shells or walls pro- 
tecting- their germs. To see them they must g-et stained 
of a color different from the color of the bacterial body. 
We therefore stain the whole object red by covering* the 
cover-g-lass preparation, but not the glass, with carbolic 
f uchsin solution or anilin water f uchsin, dry it in over a hot 
flame, cover ag-ain, dry ag-ain, till a deep red color has been 
imparted to the whole including the spores. With immers- 
ing* in dilute alcohol we can now dissolve out the color from 
all but the spores, since it will adhere to them much more 
persistently than to the rest, using the lens to see the con- 
dition of affairs from time to time. Methylene blue will 
now color the whitened parts quickly before it can pene- 
trate the spores and we have deep red spores showing oi^ 
the lig-ht blue field — the body of the organism. This stain- 
ing- business is really a very fascinating occupation, and 
gives the clue to the diag-nosis of all microbic diseases. 



MEDICAL HICBOSGOPT. 



Alcohol. — Psychopathological and new microscopical re- 
searches are constantly narrowing and dispelling theories 
of the use of alcohol both as a beverage and a medicine. — 
Dr. J. D. Crothers. 

Faulty Rum. — This is the name given by spirit distillers 
to spirit containing an organism which injures it and causes 
annual loss of g-reat amount. The micro-organism Cole- 
othrix methystes, has such lust for sugar that it braves 
the untoward environment of a liquid containing 70 per 
cent alcohol. It transforms from coccus to rod, coccus to 
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filament, and filament to coccus, rendering- its identity still 
open to research. 



DRUG AND FOOD ADULTERATION. 



Microscope in Study of Drugs. — All of our colleg"es and 
schools of pharmacy are utilizing- the simple and compound 
microscope and g-iving- a more or less thouroug-h training- 
in the study of botany (particularly), preparatory to the 
study of crude and powdered drug's, foods, etc. The mi- 
croscope is not only sufficient, but absolutely necessary in 
some cases in determining* the purity of a drug", food or 
spice. This instrument is safe only in the hands of him 
who is thoroug-hly trained in the sciences, the subjects of 
which are involved. The products of the animal king-dom 
can only be examined authoritatively by the zoolog"ist ; 
those of the plant king-dom by the botanist, etc. Recently 
a sample of black pepper was submitted which was sup- 
posed to have been adulterated with cayenne pepper. A 
chemical examination g-ave no clue to the problem. But by 
means of the microscope the adulterant was detected with 
certainty. Some years ag-o a fruit jelly was upon the mar- 
ket, which was sold at an unusually low price. In wais na- 
turally supposed to be adulterated ; but what with was not 
known until by means of the microscope the presence of 
a diatom (Arachnoidiscus ehrenberg'ii) was revealed. The 
next question was where and upon what does this diatom 
g-row? It was found that it g-rew upon certain seaweeds 
in the waters near Japan, and not upon fruit tree in France, 
and this led to the conclusion that the jelly was made from 
this seaweed. 



MICROSCOPICAL SOCIETIES. 



Royal Microscopical Society. — At the annual meeting 
on Jan. 18, after the report of the council for the past year 
and the treasurer's statement of accounts had been read 
and adopted, the following- were elected for the ensuing- 
year : — President, E. M. Nelson; Vice Presidents, A. W. 
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Bennett, G. C. Karop, The Hon. Sir Ford North, J, J. 
Vezey; Treasurer, W. T. Suffolk; Secretaries, Rev. Dr. 
W. H. Dalling-er, Dr. R. G, Hebb. The president then 
delivered the anual address. The first portion was a re- 
view of the work of the past year, in the course of which 
he cong-ratulated the society on its improved position; the 
second portion was a paper on Dispersion, in which he dis- 
cussed some formulae necessary in constructing* achroma- 
tic lenses ; diagrams and tables in illustration of the sub- 
ject being thrown upon the screen. The mathematical 
calculations involved in questions of dispersion and refrac- 
tive index not being things that can be readily grasped by 
any person who has not previously given much attention to 
the subject. Mr. Nelson put before tliem a method of 
measuring refractive indices by which the calculations 
could be made much more easily than had before been pos- 
sible; now it was only necessary to measure two lines in 
the spectrum, and apply his formula to get the result. 

NEW PUBLICATIONS. 



The Microscope ; By Jabez Hogg. — The fifteenth edi- 
tion of this work which first appeared in 1854 has just been 
issued by Geo. Routledge and Sons, London. Price, 10 s. 
6 d. The present edition is greatly enlarged from former 
ones and contains ati immense amount of information upon 
general subjects. It does not, however, pretend to cover 
medical microscopy except by giving an account of a few 
of the best-known pathogenic bacteria including B. an- 
thrax and B. pestis. It is admirably illustrated. 

Coccospheres and Rhabdospheres. — Both these are, by 
G. R. Murray and V. H. Blackman, now placed among 
the alg'ae and described as '*free, unicellular bodies, pro- 
vided with an outer covering of calcareous plates, free 
from overlapping, or readily separable from each other, 
the plates characterized by symmetrical excrescences or 
markings." They are placed in the family Coccosphaera- 
ceae. The Coccospheres are : C. pelagica and C. leptopora 
and the Rhabdospheres are either R. tubifera or claviger. 
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Atlas of Bacteriology. — Slater & Spitta, London, 1898. 
It contains 111 orig-inal photomicrographs and 134 pag*es of 
text. An introduction g-ives the methods of photog-raphy. 
Photog-raphs are g-iven of the two newly discovered Bacil- 
lus pestis bubonicae and Micrococcus melitensis. They are 
non-motile and free from flag'ella. Many cover-g-lass 
specimens are illustrated, also g-elatine plate cultures of 
B. mycoides and B. coli communis and ag'ar cultures of 
Streptococcus pyog'enes and Diplococcus pneumoniae un- 
der a low power of the microscope. 

MISCELLANEOUS. 



List of Second-Hand Books For Sale. 

(Price Does Not Include Delivery). 

Babcock. Vig-nettes from Invisible Life. 75 

Bailey. Microscopical Observations made in So. Can, 

Ga., and Fla. 60 

Baker. Of Microscopes' and the Discoveries Made 

Therebv. Broken. 2 00 

Beale. The Microscope in its Application to Practical 

Medicine. 1 5o 

Beale. Disease Germs. 25 

Blackham. Ang-ular Aperture of Objectives for the Mi- 
croscope. 50 
Brocklesby, Amateur Microscopist. 60 
Carpenter. The Microscope and its Revelations. 1856. 50 
Same. Phil. 1856. 75 
Davies. Preparation and Mounting- of Microscopic 

Objects, 50 

Deems. Urinary Analysis. New, IS 

De Fonvielle, Les Marveilles du Monde Invisible. 115 

Vig-nettes. Nice copy. 65 

DoUey. Technology of Bacteria Investigation. New. 80 
Dubief. Manuel Pratique de Microbiol ogie. 1 75 

Fort. Traite Elementaire d'Histologie. 50 

Frey, Compendium of Histology, 1878. 1 00 

Same. Better condition. 1876. 1 00 
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Frey. Histolog'y and Histochemistry of Man. 1 25 

Frey. The Microscope^and Microscopical Technolog'y. 3 50 
Glug-e. Atlas of Pathological Histolog-y. 1 00 

Goring- & Pritchard. Micrograph ia; Essays on Micro- 
scopes, Micrometers, etc. Broken. 2 00 
Gosse. Evening-s at the Microscope. 75 
Griffith. Elementary Text-Book of the Microscope. 1 00 
Griffith & Henfrey. The Micrographic Dictionary, edited 
by Griffith, Berkeley & Jones. 1883. 10 00 
Same. 18^6. 5 00 
Harley." 'Histolog'ical Demonstrations. 75 
Hassall. Microscopic Anatomy of the Human Body. 2 00 
Same in German. 1 50 
Heitzmann. Microscopical Morpholog-y of the Animal 
Body. 2 50 
Hogg. The Microscope; its History, Construction and 
Application. 1 00 
Earlier editions of the above. 50 
Klein. Elements-of Histology. 50 
KoUiker. Elements d'Histologie Humaine. Fine copy. 1 00 
KoUiker. Manual of Human Histology. 75 
Kolliker. Manual of Human Microscopical Anatomy. 75 
Lankester. Half-Hours with the Microscope. 60 
Leidy. Parasites of the Termites. 25 
Marsh. Section-Cutting, New. 25 
Miller. Practical Microscopy. New. 1 00 
Microscopical Journal and Structural Record. Rare. 4 50 
Microscopic Miscellany ; being selections from the Micro- 
scopic Journal 1847. 2 00 
Microscopic Photographs, 30 large photographs of Hair 
and Wool, made by U. S. War Dept. Rare. 4 00 
Nageli und Schwendener. Das Mikroskop. 1 75 
Needham. Nouvelles Decouvertes faits avec le Micro- 
scope. 1 00 
Peaslee. Human Histology. 50 
Phin. How to use the Microscope. New. 20 
Phin. Practical Hints on the Microscope. New. 15 
Pritchard. Microscopic Cabinet. Small. 1 25 
Same. Boards. Broken, 1 pi. stained. 75 
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Same. Microscopic Illustrations of Living- Objects. 2 00 

Same. 1838. 100 

Prudden. A Manual of Practical Normal Histolog-y. 50 

Quekett, Lectures on Histolog-y. 2 00 

Quekett. On the Microscope. ^ 75 

Rindfleisch. Text-Book of Patholog-ical Histolog-y. 1 00 

Robin. Du Microscope et des Injections. 50 

Robin. Traite du Microscope. 1 25 

Ross. The Microscope. New. 25 

Satterthwaite. Manual of Histolog-y. * 1 50 

Schenk. Grundriss der Normalen Histolog-ie des Men- 

schen. 1 Oq 

Seiler. Compendium of Microscopical Technolog-y. 50 

Smith. How to See with the Microscope. 1 00 

Sommerville. Molecular and Microscopic Science. 2 50 

Stowell. Students' Manual of Histolog-y. 1 00 

Strieker. Manual of Histolog-y. 3 50 

Van Heurck. The Microscope. New. 5 00 

Van Phelsum. Historia Physiolog-ica iiscaridum. 1 00 

Von Duben, Treatise on Microscopical Diag-nosis. 50 

Wood, Common Objects of the Microscope. 75 

Same. 1866. 60 

Zirkel. Microscopical Petrog-raphy. Cloth. , 5 00 

Same. Paper. 4 50 
The foregoing- has been copied from catalog-ue of A. E. 
P^oote, and Company, Philadelphia, Pa. to whom correspon- 
dence may be addressed. 

School. — The third year of Microscopy, in the clinical 

laboratory at the Johns Hopkins^medical school has been 
one of marked success. The laboratory cost $10,000 and 
has accomodations for 160 students. 

Card. — Qualitative, Quantitative and microscopical urin- 
alyses, urinary calculi, gonococcus, urine for diag-nosis of 
typhoid, sputum for bacillus tuberculosis,analysis of water, 
vineg-ar, milk, tests for arsenic in wallpaper, etc. — W. If, 
Ohler, Portland^ Me. 

Moore's Bacteriology.- ^'It would be difficult to find 
anywhere in the world, in the same number of pages, as 
many important and useful suggestions/' — A Critic, 
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tar products. It has been used in the relief of rheumatism and neu- 
ralgic pains and in the treatment of the sequelae of alcoholic excess. 
AMMONOL is also prepared in the form of salicylate, bromide, and 
lithiate. The presence of Ammonia, in a more or less free state, gives 
it additional properties as an expectorant, diuretic and corrective of 
hyperacidity. — London Lancet. 

©he. •Stimulant: 

AMMONOL is one of the derivatives of Coal-tar, and differs from tbenumer- 
ous similar products in that it contains Ammonia in active form. As a result of 
this, AMMONOL possesses marked stimulating and expectorant properties. The 
well-known cardiac depression induced by other Antipyretics has frequently pro- 
hibited their use in otherwise suitable cases. The introduction of a similar drug, 
possessed of stimulating properties, is an event of much importance. 

AMMONOL possesses marked anti-neuralgic properties,and it is claimed to be 
especially useful in cases of dysmenorrhoea. — The Medcal Magazine^ London. 

Ammonol may be obtained from all Leading Druggists. Send for "Animo- 
nol Excerpta," a 8i-page pamphlet. 

THE AMMONOL CHEMICAL CO., 

NEW YORK, U. S. A. 



For Sale. — A hig-h-class microscope by a renowned Eng-- 
lisb maker, Hig-h-ang-le objectives, 2-3, 1-6 and 1-12 oil 
imm. achromatic Abbe condenser, &c., &c. A barg-ain. 
Apply to Dr. Thomas, 222 Sansome St., San Francisco, 

Wolle's Diatomaceae of North America with plates for 
sale cheap. Address the Editor. 

Quartz Crystals. — Collection of 35 for 70 cents. A. B, 
Crim, Middle ville,N. Y. 
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Being enclosed in a novel transparent euvelupc, liiese objects maj 
be examined without removal before monnting. They are prepared 
with the utmost care by Walter White, England, and are mostly 
stained in one or two colors of the most permanent character. 

A friend says : The sample section is exquisite. It is so good 
that I want more. As a well-cut and well-stained section it is^ 
equal to anything I have seen in that line, 

PRICES. 

Catalogue of 172 objects, - - - Jo.oa 

Single specimens, ... . - .08 

so specimens, assorted, - - * - i.oo 

CHAS. W. SMILEY, Washington, I>. C. 

ZEISS MICROSCOPES. 

Tbe Carl Zeiss Optical Works in Jena 

Are recogniEed in Europe as the leading manufacturerB of Stands and. 
Objectives. They have issued a new Catalogue for 1895, containing a 
description of^^imbe^jrTew accessories and appa^tus which Ian» 
enabled to import at lowest rates. Orders for colleges and institutions 
filled prompty, duty free. New Catalogues forwarded on applicatioo, 
against 20 cents in postage stamps. 
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A Plea For the Study of the Micro-Fuogi, 

GREENWOOD PIM. 

The domain of natural science is now so vast that no 
one person can deal in any detail with more than a small 
section or sub-section if he wishes to do any serious 
work, and not to be merely a scientific butterfly, flitting 
about ffrom one thing to another. Hence it follows that 
specialization becomes inevitable, and this is true in mi- 
croscopical science as in any other department, and the 
possessor of a microscope must choose the subject at 
which he desires to work, and stick to it ; but he must, 
of course, acquire sufficient knowledge of the immediate 
kindred subjects to be able readily to distinguish his own 
specialities from those which most nearly approach them. 

To those whose taste lies in the direction of botanical 

Entered at the post-office as second-class matter. 
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rather than zoological investigation, and who may be in 
doubt as to what group to take up, I would submit the 
claims of the smaller Fungi — those which in general re- 
quire the microscope for their determination, as contrast- 
ed with the larger forms which are readily recognized by 
the naked eye or hand lens, and which only need the 
higher powers for the elucidation of their minute anato- 
my, as in the phanerogams and higher cryptogams. 
The microscopic fungi present many points of advantage 
over their larger brethren. They are extremely varied 
in structure, but some of them are to be found almost 
everywhere where organic substances exist : on living 
leaves ; on dead branches, twigs, leaves and stumps ; on 
jam and paste ; on old shoes ; on chemical solutions ; 
some even on living, but unhealthy fish (salmon disease) 
and on insects. In general, they are easily preserved as 
herbarium specimens, and in mounting for the microscope 
need but little exceptional apparatus or skill in manipu- 
lation. Many are exceedingly beautiful, being surpass- 
ed in this respect by few, if any, other microscopic ob- 
jects. Again, although England and Scotland have been 
fairly explored by hunters of both macro- and micro- 
fungi, I think few will assert that these countries are by 
any means elxhausted ; while, with the exception of two 
or three small districts, Ireland is a terra incognita^ 
and a good deal still remains to be done in America. 
Hence there exists among these lowly plants a far better 
chance of coming across forms new to the World's Flora, 
or even to science, than is the case with other divisions 
of the vegetable kingdom, such as mosses, algsB, liver- 
worts, etc.; and only those who have experienced it know 
the pleasure of discovering even a humble mould which 
has not been hitherto recorded. 

Given a fairly good microscope with 1 inch and J inch 
objectives or their equivalents, the remaining necessaries 
{\v^ the usual glass slips and covers, a scalpel, a razor, a 
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forceps, a few needles and a bottle of Dean's medium. In 
very many cases it is suflBcient to pick off a small por- 
tion, say of a pustule of Puccinia, and place it in a drop of 
water, put on the cover-glass and flatten out, moving the 
glass to separate the spores, when the main character- 
istics will be easily made out. To get an idea of the en- 
tire structure, and its relation to the nidus on which it is 
growing, a section of the leaf should be made. This can 
readily be done by placing the leaf in a slit piece of elder 
pith, and cutting both leaf and pith with a sharp razor. 
With a little practice it will be found that fairly thin 
sections can be made without much difficulty. The asci 
and sporidia of the SphsBriacei may be obtained by crush- 
ing the conceptacles under the cover-glass. Moulds of 
the Aspergillus nature are not so easily dealt with. Their 
spores are attached very loosely, and the whole character 
is dependent on the attachment and grouping of these. 
Hence, if placed directly in water, the spores would be 
washed away, and the specimen become valueless. This 
difficulty can be overcome in a great measure by placing 
the piece intended for examination on the glass slip dry, 
adding a drop of absolute alcohol or acetic acid, and then 
a drop of Dean's medium. If glycerine jelly be used, 
the alcohol sometimes precipitates the gelatine in a cloudy 
. form, but with Dean's medium there is less trouble, and 
the alcohol gets rid of air bubbles, which are otherwise 
very annoying. In specimens mounted without alcohol, 
bubbles can begot rid of by boiling gently over a spirit 
lamp, but this cannot be done with moulds. When the 
specimen is not wanted permanently, a mixture of glyce- 
rine and water makes a good temporary mountant; in 
this it will remain for along time without drying up. 

I now propose to give a very brief outline of a few of 
the principal groups of Micro-fungi. 

Uredineae and Ustilagineae. — These are the Rusts, 
Brands And Smuts which are found on corn and many 
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other plants. They are true parasites, occurring on liv- 
ing leaves, and are characterized by a great development 
of spores in proportion to the vegetative portion or my- 
celium, and were formerly called Coniomycetes, or Dust- 
fungi, for this reason. As examples, we may take Phrag- 
midium bulbosum (rubi), which is exceedingly common 
on the bramble in summer and autumn, and forms little 
sooty patches on the under side of the leaf. Under the 
microscope it is seen to consist of oblong bodies divided 
into four or five sections, and having a kind of handle at 
one end ; these are the '*teleutospores." Mixed with the 
teleutospores will probably be some globose warted yel- 
low bodies, formerly placed in a separate genus (Lecy- 
thea), but now known to be only another stage of the 
Phragmidium, and called uredo- (or brand) spores. Other 
species occur on roses — often doing them much injury — 
on raspberry, barren strawberry, etc. 

In the closely-allied genus, Puccinia, which forms the 
rust of wheat, and of which other species are found on a 
great variety of wild and cultivated plants, the teleuto- 
spore has only two compartments, and in addition to the 
uredo-spores which occur on the same plant as the teleu- 
tospores — usually earlier in the season — a third form of 
fructification is met with in many cases, which is so un- 
like the Puccinia that it was placed in a separate order 
and genus, called JEcidium, popularly Cluster Cups, 
These are generally found on entirely different kinds of 
plants from the Puccinia, and form groups of tiny cups, 
usually yellow or white, with fringed margins and yellow 
spores within. They are now described as the *'aecidio- 
spores" of the Puccinia. One of the commonest is that 
found on leaves and fruits of the gooseberry ; in the for- 
mer the leaf is red above, and the cluster of cups beneath 
yellow, forming a very pretty low-power object for the 
microscope. We have thus a most remarkable alterna- 
tion of generations, for the spores of the berberry 
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.Ecidium if sown on wheat plants will give rise to the 
wheat Puccinia, and the teleutospore of the latter will 
produce the berberry uEcidium. This has been proved 
by numerous experiments by Plowright, De Bary, and 
others, not only in the case of the wheat Puccinia, but in 
many other species. 

Various species of Puccinia may be met with on vio- 
lets, grasses, plums, beans, willow-herb, primroses, this- 
tles, ground ivy, box, periwinkle, and very many other 
plants. uEcidium forms occur on colt's-foot, primrose 
anemone, berberry, willow-herb, butter-cup, dandelion, 
nettle, etc. 

The Smuts, UstilaginesB, are usually intensely black 
and very generally occur in the floral organs, stamens, 
ovary, seeds, etc , while the UredinesB are mostly brown 
and yellow, and chiefly affect the leaves and stems of the 
host plants. The best-known example — Smut of oats — 
may be found in almost every cornfield in autumn, the 
parasite converting the ear into a shrivelled mass of sooty 
powder. The conidia or spores are exceedingly numer- 
ous and very small. Another common, but easily over- 
looked species is the Bunt'of wheat. This is entirely 
enclosed within the ear, and is not seen till the seed is 
crushed which, instead of affording white flour, gives 
only a blackish evil-smelling dust. Its conidia are much 
larger than in the smut of oats, and delicately spinulose. 
They give rise on germination to curious secondary spores. 
Other smuts are met with on the goatsbeard, scilla, cari- 
ces, scabious, silene, stems of buttercups, etc. 

Perisporiacei. — This is another group of true parasites 
of which the Mildew of the vine and of the rose are the 
best known, if not very typical examples, inasmuch as 
their fructification is rarely seen. In their early stages 
most of the species produce a white bloom on various 
leaves, consisting of a well-developed mycelium, from 
which arise jointed threads ; these readily break apart 
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at the joints, and are capable of reproducing the plant; 
the vine and rose mildews seldom get beyond this stage. 
In other cases, however, spherical bodies, called concep- 
tacles, are found amongst the mycelium; these usually 
have appendages which are very various in form ; they 
also contain asci^or sacs, each ascus enclosing the spores. 
The appendages are often very curious and beautiful. In 
the mildew of the garden pea they are long flexuous 
threads. In Phyllactina guttata, found on the hazel, ash, 
etc., they are needle-shaped with a bulbous base. In the 
mildew of the sycamore and maple (uncinula), they are 
divided at the extremity and recurved, resembling the 
sign for the constellation Aries in astronomy ; in that of 
the poplar and willow they are curved into a spiral. Mi- 
crosphsBria grossulariae, common on gooseberry leaves, has 
the appendages divided dichotomously at the tips and so 
on. The mouldy appearance is readily visible to the 
naked eye, and the conceptacles, if present, can be seen 
with a pocket lens. In mounting, one or two should be 
crushed so that the number of asci in the conceptacles, 
and the number of spores in each ascus can be iascertain- 
ed. A fragment of a leaf, with conceptacles in situ^makes 
a pretty opaque object, while some must be detached and 
examined by transmitted light and a somewhat higher 
power to make out the details as to appendages, etc. A 
few forms referred to this group are saprophytes, grow- 
ing on dead straw, paper, etc. 

In the Perono8j)oreae we have a third and very differ- 
ent group of parasitic fungi, although somewhat resem-. 
bling those described in the last section. Like them the 
mycelium forms a delicate bloom on the leaves, usually 
on the underside, but it also ramifies extensively in the 
parenchymatous tissue, the fertile hypbsB finding their 
way out through the stomata. They then usually be- 
come somewhat branched, each branchlet bearing at its 
tip a simple ovoid or rounded conidium. This conidium 
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readily falls off, and in a drop of water the contents be- 
come divided into about eight zoospores, which escape 
and swim freely by means of their cilia. Soon they 
come to rest, and if in a suitable nidus, such as the leaf 
of the plant they prey on,germinate*and insert ahypha- 
tube through a stoma ; this ramifies through the tissue 
and very soon reaches maturity. Thus in moist weather 
the plant is reproduced with great rapidity. The two 
best-known examples of this group are the potato disease, 
Phytophthora infestans, and the white rust of cabbages 
and other crucifers, Cystopus candidus, but other species 
are commonly found on lettuces, onions, various umbelli- 
ferae, clover, etc. In many instances a resting-spore is 
formed in autumn in the decaying leaves and stems. This 
developes a hard, sometimes rugose, coat, and in this 
stage remains over the winter, and as the weather becomes 
warmer, germinates and restarts the cycle. Resting- 
spores are found in many species of Peronospora, but so 
far are unknown in the potato blight. 

The ''damping off" of seedlings so well known to gar- 
deners is due to various species of Pythium, which be- 
longs to a neighbouring group. If some cress seed be 
sowed very thickly in a pot, some of the young plants 
will soon be found to bend over and often break off. If 
one of these weaklings be placed in a drop of water, a 
crop of Pythium will soon be developed. 

Somewhat allied to these are the curious Saprolegnise, 
which are usually found on animals, insects, etc., in water, 
one species causing the well-known '^salmon disease." 
In these we have two forms of fructification, zoosporan- 
gia, which give rise to swarm-spores, and oosporangia, 
containing oospores, which are fertilized by spermato- 
zoids produced inantheridiH,which are branchlets special- 
ised for the purpose. 

In the black and white moulds, found on all kinds of 
decaying substances, we have a very great variety of 
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forms, formerly, and to some extent still, classified under 
the order Hyphomycetes, in allusion to the great devel- 
opment of their hyphae or thread-like vegetative system, 
and with them were ranged in older works most of the 
Peronosporeae. Many of the Hyphomycetes are now 
known to be forms in the life-cycle of higher fungi of 
the ascomycetous order, but for those whose develop- 
ment has not been as yet certainly traced out it is still a 
convenient resting place. The black moulds or Dematiei 
occur mostly on dead wood and stems; Mucedines (white 
moulds) on almost every conceivable organic substance, 
such as leaves, herbaceous stems, jam, fruit, bread, paste, 
leather, etc. In both series we usually find an abundant 
mycelium, light or dark colored as the case may be, from 
which arise the fertile hyphsB, bearing the conidia, as this 
type of spore is commonly called. The manner in which 
these conidia are arranged largely determines the genus 
and species of the individual under consideration. Thus 
we may have them in tassels as in Penicillium (blue 
moulds) when the hypha divides somewhat palmately 
prior to the formation of the conidia, and also in Asper- 
gillus when the hypha ends in a swollen portion which 
bears the conidia. They are borne on irregular branches 
in Botrytis and Polyactis; in tufts arranged in a race- 
mose fashion in Botryo sporium, a beautiful snow-white 
mould, common on decaying herbaceous stems. In all 
these they are more or less globose and unilocular, but 
they are pear-shaped and septate in Dactylium, very long 
and with many transverse septa in Helminthosporium, 
while in Macrosporium they are septate both longitudin- 
ally and transversely, giving rise to the structure known 
as "muricate." In fact, the variations are almost end- 
less, and it is very difficult to convey an accurate idea of 
tbeir structure by words without figures. 

Another group, also popularly called moulds and which 
grow in similar situations, and very often on dung, are the 
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Macorini. A pot of jam or paste is thickly studded with 
apparently very long slender pins, each with a small 
round head. This is Mucor mucedo. The round head is 
found to be a sporangium or capsule filled with spores, 
which readily germinate in a suitable medium, and give 
rise to an abundant mycelium which again produces the 
sporangia in a very short space of time but under cir- 
tain circumstances we may find a very different form of 
reproduction, similar to what is found in many algae, and 
called zygospores. They originate thus : two neighbor- 
ing branches of the hyphsB approach each other tip to tip, 
become swollen or club-shaped; a septum is formed cut- 
ting off the terminal portion of each. The portion so 
cut off is called a gamete. The two gametes are at first 
separated by their respective cell-walls, these soon disap- 
pear and one large cell is left suspended from the two or- 
iginal branches. The wall quickly thickens and assumes 
variously warted or spiny appearance externally and has 
the property of retaining its power of germination for a 
long time. Through the genera Pythium and Saproleg- 
nia already referred to the Mucorini approach more or 
less closely the PeronosporesB. 

Space will admit of notice of but two more sections of 
microscopic fungi — the Phacidiacei and the Sphaeriacei. 
Both these occur in general on dead leaves, stems, or 
wood, while a few are parasitic on living plants, on 
grasses or living insects; which latter, however, they ul- 
timately kill. All have spores borne in asci and con- 
tained in perithecia or receptacles very like those in tb© 
Perisporiacei. 

In the Phacidiacei the perithecium opens by valvular 
teeth, in the Sphaeriacei by a central pore; of the for^ 
mer a familiar instance may be found in the Rhytisma 
acerinum which forms black patches so common on syca- 
more leaves, the fruit being perfected in spring, as the 
leaves lie decaying on the ground. Other, such as Stegia 
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ilicis and Trochila lauro-cerasi, are to be found on almost 
every dead holly or laurel leaf. 

In the Sphaeriacei the conceptacles may be quite naked, 
as in many species of Sphaeria, or more or less immersed 
in a stroma or bed, which may be incrusting the brauch 
as in Diatrype ; formed into masses of various shapes as 
in Xylaria (the candle-snuff fungus), Hypoxylon, and 
other genera. In Nectria, one species of which is ex- 
ceedingly common on dead stems of currant, etc., the 
perithecia are usually clustered together and of a rich 
red color, resembling, under a low power, a basket of 
strawberries. The spores, too, are very various : some 
are simple, hyaline, and shortly ovate or rounded, others 
of various degrees of length, and one- or many-septate, 
and colored ; some drawn out into veritable needles. 

Some of the Hyphomycetes, as already mentioned, are 
known to be conidial fruit of certain ascigerous fungi ; a 
third form of fructification is met with in the form of 
minute perithecia containing naked spores, formerly 
grouped under Sphaeropsidei ; in a fourth, long, glutin- 
ous tendrils, consisting of myriads of simple spores are 
met with, while in some cases — Sphaeria herbarum, fox: 
instance — no fewer than five forms, once considered dis^^ - 
tinct genera and species, are now united as differerz^t 
stages in its cycle of existence. 

Thus it will be seen that there is a great field open ^^•o 
the investigator in working out the life history of thes^ase 
organisms, which, though lowly and seemingly insigni fi- 

cant, are in many instances of great economic importan ce 

from the injuries they cause to valuable crops and trp g ^ s. 

Such are the potato-blight, wheat-rust, vine-mildew SL-zwod 
many more. As to reference books. Dr. Cooke's ^'Mic-^ro- 
scopic Fungi'' (Eust, Smut, Mildew and Mould) is of gr^a^ 
assistance to the beginner. The earlier editions fo it 
were written when the relations between Puccinia stud 
MciiiViV^f P^rpnospora and Cystopus, etc., were scarceij 
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known, but probably the later editions have been brought 
up to date. For the Uredineas and UstilaginesB the student 
may consult "Dr. Plowright's Monograph," and for most 
of the other groups — except the last two, on which I 
know no modern work in EngHsh — Mr. Massee's '^British 
Fungus Flora.'' With reference to plants injurious to 
trees and crops, we have Dr. W. G. Smith's "Diseases of 
Field and Garden Crops," and especially the English edi- 
tion of Tubeuf s '^Diseases of Plants induced by Crypto- 
gamic Parasites." 

In conclusion, I wish to say that the groups have not 
been dealt with in any sort of systematic order. They 
have been taken rather in a kind of biological sequence, 
according to the nature of the substances on which they 
live. I have used the word spore throughout as indicat- 
ing the reproductive body, no matter how it has been 
formed — whether naked, in asci and so forth. Within 
the limits of such an article as this it has been impossir 
ble to touch more than the extreme fringe of the sub- 
ject, which to treat in detail would occupy not one but 
several large volumes. My leading idea has been to 
stimulate persons desirous of doing some microscopic 
work, and in doubt as to what branch to choose, to select 
this most fascinating study, and to leave them, not sati- 
ated, but rather like Oliver Twist, ''asking for more'' 
information. — III, Ann. Mic, 



On The Exhibition of Live Animals at Soirees. 

MARCUS HARTOG. 

The exhibition of Polyzoa, Hydrozoa, Rotifers, Crus- 
tacea, etc., has always been a matter of difficulty, and the 
following details of a method which avoids the constant 
xieed of watching to prevent evaporation, etc., may be 
found of interest. The animals are mounted in a hang- 
ing drop of water on the under side of th^ Qover-glass, 
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luted on to a cell of paraffined millboard. In this condi- 
tion I have preserved Lophopus and other Polyzoa for 
forty-eight hours, including two nights' exhibition. The 
following details may be found useful. 

The cell is composed of a piece of millboard about 2" 
X li"; in this a circular hole, f" — f" in diameter, is 
punched by a wad-punch, as sold by the gunsmiths. The 
cell is then immersed in a bath of melted paraffin candle, 
so long as bubbles rise ; it is then placed on a glass slide, 
about 4" X 2", and left to cool : the side of the cell which 
bears the burr from the punch must, of course, be upper- 
most, or else it will not lie flat and stick to the slide ; a 
number of these may be prepared at the same time, as 
they keep for years, and travel very well. When the 
time comes the cover-glass is laid on a flat surface, and 
the weed bearing the objects is placed on it ; a needle may 
be used to arrange it, if necessary ; or the drop of water 
containing swimming organisms is gently put on it with 
a pipette. The margin of the cover must then be wiped 
with a corner of the handkerchief or a piece of thick blot- 
ting-paper, by a succession of circular movements, each 
over a short segment of the circumference ; it is then left 
for a little till the moisture dries ofi" from the wiped edge, 
and it appears quite clean and shiny ; then, if necessary, 
a little more water may be added in the centre with a 
dropping-tube, a fine pipette, or even a pair of fine for- 
ceps. The cover is next pushed to overhang the edge of 
the flat surface on which it has been lying, taken up with 
the fine forceps (which must be quite dry)^ and dexterous- 
ly turned over and lowered on to the prepared cell so that 
the drop is well over the centre of the hole. The edge of 
the cover must then be luted on ; the instrument I use is 
a coarse hairpin twisted into a ring near one end, pro- 
duced beyond the turn for half an inch, and bent at a 
right angle, the riag serving as a reservoir of heat. With 
tliitf it is eas^ to malt shreds of paraffin so as to seal the 
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cover to the cell, both fast and hermetically. It is best to 
seal at two opposite points first, so as to fix the cover at 
once and then fill up the intervals. Objectives up to the 
Zeiss D (low angle J") are available. 

Besides the other advantages of this system, we may 
note that the animals are evidently much more at home 
in this prison than in any of the ordinary devices. The 
shyest tubicolous Rotifers and Polyzoa come forth readi- 
ly, stay well exposed, stand a good deal of motion with- 
out shrinking back, and when they do withdraw return 
into view with the least possible delay ;and free swimming 
animals may be so confined by limiting the size of the 
drop as to keep them in the field under relatively high 
magnification. I am free to admit that the method is 
more troublesome than putting between two pieces of 
glass, a thick one and a thin one, but with the paraffin 
cell, once done, all is secure for the evening, the only 
possible dangers being those that all microscopic mounts 
are liable to. — III. Am. Mic, 



Uniformity and Accuracy. 

M. I. CROSS. 

To the working microscopist it is a great advantage, 
amounting almost to a necessity, that the objectives pro- 
duced by the dilFerent makers shall interchange in the 
nosepiece of his microscope ; but many of us have found 
that, it has been impossible to screw home some objectives 
we have obtained until the thread has been eased, and 
have at once cast blame on the manufacturer. He, how- 
ever, has not hitherto been altogether at fault, for no 
doubt he has worked to his standard gauges supplied by 
the Royal Microscopical Society many years ago, and is 
entitled to aver that his tenses are screwed to the '*uni- 
versal" thread and that others must be wrong. 

Now this "universal" thread has for years been a mis- 
nomer, the gauges issued by the Royal Microscop. society 
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having been slightly variable, and admittedly imperfect. 

Becognizing the desirability of establishing once for all 
a standard size, the society recently placed at the dispo- 
sal of opticians and others who might wish to become 
possessed of such tools, accurately adjusted steel screw 
gauges. These are so constructed as not to interfere 
"with the interchangeability of previous object glasses 
and microscope nosepieces which have been correctly 
made to the original standard," but by means of minute 
changes in the diameter '*a slightly larger margin for 
error in individual lenses" is allowed for. 

Microscopists would imagine that opticians would have 
gladly made use of a means which would have enabled 
their clients to derive so much convenience and benefit, 
but on enquiry it will be found that so far from this be- 
ing the case, nothing has been done to give practical ef- 
fect to the recommendations of the society, while the 
firm which is noted for using the most abnormal "univer- 
sal" thread has shown no inclination whatever to work to 
the new gauge. The committee appointed last year to 
consider the question of this gauge was composed of as 
practical a set of men as could be selected for the pur- 
pose, yet from want of action on the part of manufactur- 
ers, the effort of the society seems likely to be a futile 
one. Wake up, opticians ! do all you can to help those 
who pay your dividends — it will be profitable in the 
long run. 

There are several other ways in which opticians could 
help microscopists. One matter is of first-rate import- 
ance, and that is the adoption of an universal size or 
sizes for eyepieces. This has been urged on many pre- 
vious occasions, and here again it is the optician who is at 
fault, for so long ago as the year 1882 the Royal Micro- 
scopical Society recommended the use of two sizes only, 
one with a diameter of fitting of 0.92 in. for students' 
instruments, and the other 1.35 in. for microscopes of 
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large size. Who can say how many different gauges are 
used by the various manufacturers for eyepiece sizes? 
Yet the two sizes recommended would meet every want. 
The two features named above are much-needed reforms, 
and the only way in which they can be brought about is 
for workers to stipulate for the society's sizes and accept 
no other. 

When these alterations have been effected there are 
plenty more matters that are worthy of attention, such 
as making the different eyepieces of a series to work in 
the same focal plane ; having all eyepieces engraved with 
their initial magnifying powers rather than such absurd 
letters as A, B, C, etc. Then it would not be a practical 
impossibility for all the brass boxes in which object 
glasses are issued to be of uniform size or sizes, and for 
object glasses to be corrected to one definite thickness of 
cover-glass, which would in addition permit of the cor- 
rection collars of all objectives being divided alike, so 
that values should not have to be ascertained for each in- 
dividual lens. If all these reforms were effected before 
another Annual were issued, many a microscopist would 
have been enabled to do better and more accurate work 
than hitherto. So much for uniformity, now for accuracy. 

On testing an apochromatic object glass stated by the 
makers to have a numerical aperture of .95, some months 
ago, I found that it was scarcely .87. I returned it, and 
received an admission of the want of aperture, but not- 
withstanding long and weary waiting, the firm — a very 
distinguished one — has not been able to produce a lens 
of the full apertui*e. This is a trivial matter compared 
with some I have examined where the over-statement has 
exceeded 20 per cent. It must be admitted that a slight 
Variation may occasionally occur, and in more than one in- 
stance I have found an object glass to possess a larger 
aperture than that attributed to it. It is, however, an un- 
fortunate fact that in the competition which has arisen 
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iu repent years to give large apertures at a moderate 
cost, makers have been so unscrupulous as to state the ap- 
ertures of their objectives to be far in excess of that 
which the}' actually possess. This is fraud pure and sim- 
ple, and it is a temptation which all opticians should have* 
principle enough to withstand. Associated with this 
misrepresentation question is another of only slightly 
less importance ;. one is, in fact, the outcome of the other. 
Many objectives are stated to be of a certain focal power, 
but on testing, it will very frequently be found that they 
magnify considerably more than they should do. Thus a 
1-6 in., which should yield a magnification of 50 diam- 
eters at an image distance of ten inches, will probably 
prove to magnify about 70 diameters. It is obviously 
easier to give a larger aperture with an increased mag- 
nification in the objective, but it is no satisfaction to a 
worker to purchase an ostensible 1-6 in. lens of, say, .85 
N.A., to find that it is actuallv a 1-7 in. of .80 N.A. or 
thereabouts. It is imperatively necessary that the pow — 
ers and apertures of objectives be stated as nearly at*. 
possible. 

Uniformity and accuracy are more than desirable i 
connection with the microscope, and the opinions express 
ed in this short note are those of a large section of work 
ing microscopists in all parts of the world. — /. A. M, 



Magnesium Light in Photo-Micrography. 

PROCElrlrA. 

I have practiced photo-micrography for the last twenty" 
five years. I began a considerable time before the intrcF- 
duction of the modern dry plate in 1879-'80. Collodio ■ 
was the sensitive medium then used, and as my business- 
duties only permitted the necessary leisure in the eveix 
ings the practice was pursued under considerable difficul 
ty — the chief one being the illuminant. 
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As my experience may be useful to others, I propose 
to describe very shortly what it has been and in what 
way I have succeeded in overcoming the diflBculties inci- 
dent to the subject. My apparatus is a very simple one 
and has been all constructed with my own hands. The 
base-board of the apparatus is of yellow pine about 3 
feet long, about 8 inches broad and IJinches thick. I find 
yellow pine much more rigid than a harder wood,and it is 
much lighter. The camera is a quarter plate one, with a 
bellows having an extension of about two feet. The end 
of the camera carrying the dark slide is ridgidly attach- 
ed to one end of the board, while the other end of the 
camera, which is attached to a sliding front, can be 
moved forward and fixed by a pinching screw at any dis- 
tance within the limits of the bellows extension. The 
top of the base-board at each side has narrow strips 
screwed on within which the front of the camara slides. 
The camera front has a flauge screwed with the same 
thread as the Dallmeyer half-plate R. R. and carries a 
tube about 2 inches long which fits it. The microscope 
is one which I specially made myself for the purpose. It 
is mounted on two brass trestles which are rigidly screw- 
ed to a board which slides within the guides on the top 
of the base-board. The piece is about a foot long, and 
it again can be pinched firmly at any position on the base- 
board. The base-board for this purpose having a groovie 
reaching within 6 inches of each end. Beyond the mi- 
croscope there is an upright board of thin wood which 
has an aperture in it of an inch in diameter opposite to 
the optical axis of the microscope. This aperture is used 
for adjusting the size of the image wanted, and for focuss- 
ing by means of a lamp of any kind placed behind it. A 
small wooden shutter about 3 inches long, whose shape is 
like that of a vertical section of a sugarloaf rotates at 
the narrow end upon a screw nail while another screw al- 
lows it to fall into position when the lamp is removed. 



168 T?HB AMERICAN MONTHLY [May 

lu the centre of the broad end of the shutter a piece of 
brass tube with an aperture of about 3-16th8 of an inch 
is screwed, and this tube when the shutter is in position 
is exactly opposite the optical axis of the microscope. 
This adjustment is easily made by means of a low power 
object glass and eye-piece before the shutter is fixed, and 
when this is done in my case with a fixed microscope, all 
work is ended. Now, when about to take a photo-micro- 
graph, the microscope and camera are moved along the 
base-board, with the lamp behind the one-inch aperture, 
the shutter being swung aside on its nail out of the way, 
until with the object glass used one is satisfied with the 
magnification and has obtained a sharp focus. The front 
of; the camera is then pinched firmly down and so is the 
board on which the microscope is carried. The focus is 
again examined to see that all is right, a plate is put in 
the dark slide^ this end of the camera covered with a 
dark cloth, the lamp removed and the small shutter is 
turned into position, the shutter of the dark slide is with- 
drawn, and we are ready for an exposure. I do not turn 
down the lights in the room. Suppose I am using a Zeiss 
35 mm. apochromatic as the objective with a camera ex- 
tention such as to get 30 inches between the object and 
the sensitive plate, I push about three-quarters of an inch 
of magnesium ribbon through the aperture in the small 
brass tube iu the shutter and set fire to the ribbon by 
means of a match, and this three-fourths of an inch of 
magnesium ribbon, which will barely take three seconds 
to burn, will give me a dense negative. I use no con- 
densers with low powers. With this illuminant they are 
not necessary. The light proceeds from a small point 
and the rays reaching the object are nearly parallel. Sir 
Henry Roscoe, in his book on *^Spectrum Analysis," states 
that this light is rich in purple and violet light, the very 
qualities which afi'ect the sensitive plate most. I have 
used magnesium now for over ten years, and have con 
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stracted more than a dozeu apparatus. similar to that I 
have endeavored to describe for the public laboratories 
and for private teachers in the city in which I reside. 
Magnesium ribbon is easily lighted if the end is dipped 
either in paraflSn oil or spirit of wine. To give another 
illustration of the power of the light. I recently was 
asked to produce some photo-micrographs of sand, one of 
these being sand from the desert near Cairo, the other 
singing sand from one of our western islands. I took 
two 3X1 slides and spread a very little gum on them, 
then sprinkled the grains of sand on the gum, I placed 
the slides on the stage of the microscope with a piece of 
black paper behind, and using Zeiss 70 mm. apochroma- 
tic, I obtained, by means of the gas in the room, as sharp 
a focus as possible. I then, after the apparatus was in 
order, placed a board alongside the camera to receive the 
magnesium oxide as it dropped. I took a short piece of 
brass tube and pushed about two inches of magnesium 
ribbon through it, lighted it, and keeping it about a foot 
from the slide, I burnt about eight or ten inches of the 
ribbon by pushing the ribbon through the tube as it was 
consumed. I used no condenser, and in this way I ob- 
tained two very fine negatives. Lantern slides have been 
made from these and they excite the admiration of every- 
one who sees them on the screen. The light and shade 
in the prominences and hollows in the sand grains are 
beautifully rendered. They are at present being repro- 
duced by a photo-mechanical process in the transactions 
of a geological society. I have taken photo- micrographs 
of such diatoms as Navicula lyra and N. splendida by 
means of Zeiss 4 mm. apochromatic without any conden- 
ser by simply burning about six inches of ribbon. 

I cannot admire the persistent way in which photo^mi- 
crographers will insist upon using oil lamps, even though 
they are assisted by every possible optical accessory,when 
they have at their command, if they choose to use it, a 
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light 80 very effective as magnesium. The rapidity and 
power of its action, its cleanliness, and the ease with 
which it can be used is all in its favor. Why waste min- 
utes of valuable time with oil lamps, when a second or 
two will do the same thing with magnesium ? With the 
above mentioned 70 mm. objective when I am photograph- 
ing a transparent object I usually have to place two sep- 
arate pieces of obscured glass between the light and the 
object, as otherwise, however small a piece of ribbon I 
burn, my plj|.te would be overexposed. I do not need to 
allude to any of the other methods of illumination as I 
have practised this one now for so long and find it so 
well adapted to the end in view by its simplicity and 
cheapness, that I regard every other, except sunlight, as 
inferior to it in every way. I invariably use Ilford Or- 
dinary or Empress plates, as from the photo-micrographs 
I made of the granulation of the silver in these plates 
which were exhibited at a meeting of the British Astron- 
omical Association two years ago, I found the silver in a 
finer state of division in them than in those of any of 

the other makers. — /. A, M, 

\ 

Cleaning Glassware. 

[From V. A. MooRE*s Bacteriology.] 

It is necessary that the glassware employed should be 
thoroughly cleaned before it is used. Several special 
methods have been suggested for this purpose but the 
one frequently ecdployed by chemists seem to be the most 
easily handled and quite as eflScient for general use as the 
more elaborate, specialized processes. It consists in ap- 
plying the chromic acid cleaning mixture after washing 
the tubes and flasks with water. It is sometimes neces- 
sary to employ other methods for cover-glasses which are 
to be used in staining bacteria where a mordant is re- 
quired. Clean all of the glassware, test tubes, fermen- 
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tation tubes, flasks, Petri dishfes and reagent bottles. Put 
the slides and cover-glasses in the cleaning mixture,they 
can be rinsed and wiped later. 

Test Tubes. Wash these carefully with soap and water 
using the test tube brush. After washing stand thera in 
a glass jar (aquarium) and fill them to within about 2 cm. 
of the top with cleaning mixture. After it has acted for 
from 4 to 10 minutes (it is better to stand longer) pour it 
out of the tubes into the bottle originally containing it. 
Rinse the tubes thoroughly in tap water until all color 
disappears and then in hot water and drain them, using in- 
dividual drainage board from locker. After they are dry, 
wipe the outside of the tubes with a slighty dampened ' 
cloth. 

Fermentation tubes. Treat these in the same manner 
as the test tubes excepting in the use of the brush which 
must be omitted. 

Flasks. Wash the flasks thoroughly with soap and 
water. Then fill them with the cleaning mixture and al- 
low it to act for at least 10 minutes after which it can be 
poured back. Rinse the flasks thoroughly in the same 
manner as the test tubes and drain them. When dry the 
outside should be wiped with a damp cloth. 

Petri dishes and reagent bottles: Thoroughly wash the 
Petri dishes and reagent bottles in hot soap suds after 
which rinse them separately in hot water. Wipe the Petri 
dishes dry with a cloth and drain the bottles. The clean- 
ing mixture need not be used. 

Slides and cover-glasses. Drop the cover-glasses singly 
into a glass jar containing cleaning mixture and allow 
them to remain there for 24 hours or longer. Pour off* 
the cleaning mixture and rinse the cover-glasses until all 
of the color disappears, then cover them with alcohol un- 
til needed when they can be wiped with a soft linen cloth 
or with lens paper. Treat the slides in the same manner 
as the cover-glasses. They can be wiped directly out of 
the rinsing water. The slides can be cleaned satisfac- 
torily by washing them in a strong, hot soap suds, rinse 
in water and wipe. 

Cleaning and culture apparatus. Place the tubes, flasks, 
or Petri dishes containing old cultures in a water bath, 



162 THE AMERICAN MONTHLY [May 

cover them with water to. which add a little sal soda 
(aboat an ounce to the gallon of water) and boil for 20 
minutes. Pour off the water and empty the tubes after 
which again boil them for 5 minutes in clean soap and 
water. Then wash and treat with the cleaning mixture 
the same as the new tubes. 

Formula for chroinic acid cleaning 7nixture, Dissolve 
80 grams of potassium dichromate in 300 c. c. of warm 
water. When all of it is dissolved and the solution cooled 
add it slowly, with constant stirring, to 460 c.c. concen- 
trated sulphuric acid with constant stirring, storeing the 
mixture in a glass stoppered bottle, 

A method for cleaning cover-glasses for flag ella stain. 
For this work the ordinary method of cleaning cover- 
glasses is not sufficient. After being cleaned by the or- 
dinary method, boil the cover-glasses in an agate cup or 
glass beaker in a 10 per cent solution of caustic soda for 
five minutes. After cooling rinse the cover-glasses 
thoroughly in distilled water after which place them in a 
beaker and cover with a 1 per cent solution of hydrochloric 
acid, heat to the boiling point, and allow to stand for sev- 
eral hours (over night or longer). Then pour the acid off 
and rinse the cover-glasses several times in distilled water 
and finally in alcohol. Wipe them out of alcohol as they 
are needed. 



> I > ^ 1 1 < 



EDITORIAL. 



We wish to call special attention of friends, physicians, 
and microscopists to a new and easy method of blood stain- 
ing, p. 163, which will proveof great importance in diagnos- 
ing disease and especially request that those to whom we 
take the pains to mail copies will report upon its use as 
compared with the old methods formerly employed. 

Color of Primitive Man.— A writer in Knowledge giw^^?in 
article on this subject illustrated with Photo-micrographs 
but he does not commit himself as believing man was either 
white, brown or black but gives data from which the reader 
may form his own conclusions. 

Pineal Gland.-rDr. Campbell of Liverpool has described 
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the macroscopical and microscopical characters of this or- 
g-an, prepared slides and made drawing's. He examined a 
larg-e number of these glands. In all these was either a 
definite central cavity (a ventricle) or else a Cbllectioh of 
specialized tissue resembling neurog'lia. Abnormal con- 
ditions appealed in the pineal glands of insane patients. 

Varnishes and Labels. — Many things will do : — Sealing 
wax dissolved in methylated spirit, copal varnish, gold 
size, printers' varnish mixed with any pigment of the de- 
sired color. Pigments can also be ground, up in French 
polish, and used for the purpose. 

MICEOSCOPICAL MANIPULATION. 



Fixing and Staining Blood.---Absolute alcohol is the most 
reliable fixative known. Eosin and Methylene blue are 
the standard stains for demoristrating all the ordinary 
characteristics of normal and abnormal bloodl But eosin 
under certain circumstances cannot be made to stain cer- 
tain cell granules. This has led to combination stains such 
as the Ehrlich-Biondi and Ehrlich's later triacid, but they* 
are troublesome to use and require special fixing- methods. 
If to alcoholic eosin solution or alcohol soluble eosin is added 
methylene blue, brilliant grass-green crystals are precipi- 
tated. When methylene blue is added to a watery solution 
of eosin or to water-soluble eosin amorphous and darkme- 
talic-green crystals result. Consequently preparations 
have been put on sale consisting of eosin methylene blue 
mixtures designed to avoid these precipitates. The first 
named crystals are very sparingly soluble in cold alcohol 
but more so in hot alcohol from which they can be re- 
crystalized. This shows them to be a deffinite compound 
body. Both these kindsof crystals melt at 227degs. C. taken 
on the suifaceof mercury. Because of their being so 
poorly soluble in alcohol these crystals are not useful as a 
blood stain without previous fixation of the filni. Dissolved 
in chloroform or aniline oil, they give dark violet colored 
solutions: Watery solution gives amorphous precipitates 
of the two dyes which is very sparing-ly soluble in water, 
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but in alcohol it gives a blue solution with strong* green 
fluorescence. It is more soluble in methyl alcohol. Dr. 
Jenner in the Clinical Laboratory of St. Thomas' Hospital, 
London, has adopted this solution for fixing and staining 
blood. He makes it of equal parts of a half per cent to one 
and a quarter per cent solution of Grubler's water-soluble 
eosin, yellow shade, in distilled water and of a one per cent 
solution of Grubler's medicinal methylene blue also dis- 
tilled in water. These are mixed together in an open basin 
(not in a flask) and thoroughly stirred with a glass rod. 
Preferably, let the mixture stand 24 hours, filter, dry the 
residue either in the air or in an oven. It can be dried at 
SS degrees C. without harm. When dry, scrape off the 
residue from the filter paper and powder it. Shake this up 
with distilled water and wash in a filter. The washing will 
be of a thin dirty-purplish color. Again dry, powder and 
store in bottles. When wanted for use, shake up one-half 
a gramme of the powder with 100 cubic centimeters of 
pure methyl alcohol and filter. This stain may be equally 
well made by dissolving the eosin and the medical methy- 
lene blue directly in absolute methylic alcohol and mixing 
them in proportion of 125 cc.of .5 per cent solution of eosin 
with 100 cc. of .5 per cent solution of methylene blue. Or 
prepared solution may be purchased from R. Kanthack, 
18 Berners Street W. London, or from American dealers. 
This stain is a single solution, easily made, keeps well, 
will fix and stain blood films in two minutes. It will de- 
monstrate, with perfect clearness, with rapidity, certainty, 
and in well marked contrasts the red blood discs, the blood 
platelets, the nuclei of white blood cells, the fine granules 
of the polymorpho nuclear leucocytes, the coarse oxyphil 
granules, the basophil granules, and when present ery- 
throblasts, bacteria, malarial parasites and filariae. It is 
a simpler and clearer method than any heretofore publish- 
ed. The differential staining results from the decompo- 
sition of the compound substance by the various elements 
of the blood, those parts which are acid combining with 
the basic coloring matter and those that are basic combin- 
ing with the acid part. That the staio is readily so split up 
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may be seen by adding weak acids or weak alkalis to such 
a watery solution of it as can be made — acids turning the 
solution blue and alkalies changing it to a pink, the stain 
acting as a delicate indicator. The same result comes from 
heating such weak watery solutions which turn bluie on 
warming but turn back to the original color on cooling. 

Cover-glass preparations are made in the ordinary way 
except that the glasses must be absolutely clean and free 
from acid or alkalis, and on them as soon as the extremely 
thin films are dry a few drops of the staining solution is to 
be poured, no previous fixation being required. Keep the 
supply of clean cover-glasses in absolute alcohol. Cover 
the specimen with a watch glass to prevent evaporation 
and consequent precipitation. In from one to three min- 
utes, the stain should be poured off, the specimen rinsed in 
distilled water if possible till the film has a pink color. 
This will occur in 5 to 10 seconds. If filtered water is 
not available, use other but immerse only momentarily and 
dry between filter-paper or rapidly over flame. Dry it 
high up over a flame or filter by agitation in the air. Mount 
in xylol balsam. Under the microscope, the red discswill 
be of a terra-cotta color ; the nuclei of the white corpus- 
cles, blue ; the platelets, mauve ; the granules of the poly- 
morpho-nuclear white cells and of myelocytes, red ; the 
granules of the basophils (mast cells), dark violet ; bacte- 
ria, filaria, or malarial parasites blue. If the specimen is 
washed in unfiltered water, the red colors are more pro- 
nounced ; the blue of the white cell nuclei will be almost 
washed out while the dark blue of the smaller hyaline 
white cells (lymphocytes) stand out in strong contrast to 
the now pale nucleus. 

Multiple Images in the Cornea of a Beetle's Eye. — 
In a large number of text-books on the microscope it is 
stated that if the cornea of a beetle's eye be placed on the 
stage of a microscope, and an object be placed between 
the source of illumination and the cornea, that object will 
be seen reproduced in every facet of the cornea. The ex- 
periment is an exceedingly interesting one, but there are 
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very few people who know how it should be carried out. 
The cornea must be flattened, not left in the globular con- 
dition of life. The simplest way to exhibit the effect is to 
cut a cross out of brown paper, about ^ " long-, place this 
on the mirror of the microscope and focus the facets of 
the cornea in the usual way with a >^" objective. You 
then — and this is the important stag'e on which the result 
depends — g-ently rack the objective upwards, causing- the 
structure to appear to go out of focus, at the same time 
moving the cross on the mirror by means of a pointed 
stick of wood. It will be evident where it is best to stop 
raising the objective, for the cross or the stick will be seen 
in the facets. It then only remains for the cross to be so 
set on the mirror that it appears in the centre of each of 
the facets. There are many other ways in which the ef- 
fect can be produced, a very pretty one being to throw a 
brilliant light on the face of a friend who sits at the side 
of the microscope, and so arranging the mirror that the re- 
flection of his face falls upon it and is again transmitted to 
the cornea. Also by a little scheming the second hand of 
a watch can be seen in each of the facets. When well shown, 
these experiments always create astonishment and inter- 
est. A little practice soon enables one to do them with 
facilitv. 



MIC1108G0PIGAL SOCIETIES. 



Quekett Microscopical Club. — 367th meeting Friday, 
March 17, at 20, Hanover-square. Mr. Rousselet read a 
paper on '*Torchosphaera," an extraordinary rotifer, not 
as yet found in England. This animal is a sphere of about 
the size of Volvox globator, and two species are known, 
one with the ciliary zone at the equator, thus dividing it 
into two equal halves,and another with the zone nearer the 
pole, which is thus unequally divided. The organs are 
contained in the lower hemisphere, and very clearly visi- 
ble. A mounted specimen was exhibited under the micro- 
scope. Mr. Soar read a note on a water-mite, a species of 
atax, which he believed to be new. Mr. Lewis Wright, as- 
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sisted by Mr. Russell Wrig-ht, g-ave an exhibition with the 
projection microscope, showing- a series of specimens with 
various powers of animal and veg-etable histolog-y, insect 
parts etc., also diatoms with dark-g-round illumination, and 
other objects with the lieberkuhn. Mr. Wright said his * 
main purpose had been to show the advances made in pro- 
jection since his former exhibition in the mathematical 
theatre of University CoUeg^e some fourteen years ag"o. 
Progress, in the main, was due to the increased rigidity of 
the instrument, permitting better focussing, the use of 
condensers adapted to the aperture of the objectives em- 
ployed, better objectives, and, last but not least, a vastly 
improved screen. He had hoped to have used the electric 
arc as the source of illumination, but it was found that al- 
though there was plenty of current available in the mains 
to* the building, the fuses fitted were insufficient to stand 
it, and, therefore, he had to put up with gas, and, as a re- 
sult, could not employ the higher magnifications he had in- 
tended. On Saturday, April 8, there will be a meeting, by 
permission, at the Royal Botanic Gardens. 

Philadelphia Moss Chapter. — A new science club, has 
recently been organized for the study of general Bryology. 
Weekly meetings are held at the Acadamy of Natural 
Sciences, which will soon be alternated with field meetings. 
The object being to augment the Academy's collection of 
Mosses and Hepaticae. 

The officers of the Chapter are — President, Professor 
A. F. K. Krout ; Vice Pres., Professor Wm. Findlay ; 
Secretary and Treasurer, Alexander Mac Elwee ; Corres- 
ponding Secretary, Mrs. Josephine D. Lowe. 

Active students in Cryptogamic Botany, and especially 
of the Archegoniatae, are eligible to membership in the 
Chapter. 

The Royal Microscopical Society. — The first president 
(1840-1) was Professor Owen,aftePwards Sir Richard Owen, 
K. C. B., D. C. L„ M. D., LL. D., F. R. S., etc., whose 
scientific achievements are known throughout the world. 
At the first annual meeting on the 15th of February, 1841, 
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the society consisted of 177 members, of whom no less 
than twenty-two were Fellows of the Royal Society, and 
included such well-known names as Thos. Kell (professor 
of zoolog'y at King-'s College), Birkett (of Guy's), George 
Busk, F. R. S. (president 1848-9), Sir James Clarke, John 
Edward Gray (keeper of the zoological department of the 
British Museum), John Lindley, Ph. D., F. R. S. (president 
1842-3), John Kippist (the librarian of the Linnaean Socie- 
ty), the Marquis of Northampton (then president of the 
Royal Society), Sir John Tomes, Erasmus Wilson, and 
Joseph Jackson Lister, F. R. S., who has been described 
as *'the pillar and source of all the microscopy of his age/' 
In passing, it may be noted that it was on January 29th, 
1840, that the society adopted standard sizes for the glass 
slips for objects, 3 x 1 in. and 3 x lyi in., which sizes are 
universally employed to-day. As the list of subsequent 
presidents is read over, one cannot but be struck by the 
fact that they were all eminently practical men ; some of 
their names are so familiar to us on account of their work 
that it seems impossible to dissociate them from present 
day microscopy, such, for instance, as George Jackson, 
M. R. C. S, (1852-3), who gave us the well-known Jackson 
form of microscope ; Dr. William B. Carpenter, C. B., 
F. R. S. (1854-5), whose book, recently edited and revised 
by Dr, Dallinger, is the standard work on matters micro- 
scopical (it was during Dr. Carpenter's presidency that 
the standard screw for objectives was fixed and intro- 
duced) ; John Thomas Quekett, F. R. S. (1860) and others. 
Professor Huxley was a member of the council in 1857, 
and contributed his first paper to the Society's proceed- 
ings during the presidency of Dr. Arthur Farre, F. R. S. 
(1850-1). 

'*The society was established for the promotion of mi- 
croscopical and biological science, by the commuication, 
discussion and publication of observations and discoveries 
relating to (1) improvements in the construction and mode 
of application of the microscope, or (2) biological or other 
subjects of microscopical research.*' 

How perfectly the society has adhered to the lines laid 



1899] MICROSCOPICAL JOURNAL. 169 

down, can be seen on reference to its Journal, which holds 
a high position among-st the leading- scientific publications. 
In it are to be found original papers, written by Fellows, 
which have contributed materially to the advancement of 
knowledge in matters microscopical. It has also for many 
years been the centre of communication of information 
regarding new discoveries and processes in biology, sub- 
jects which have often been closely linked with the mate- 
rial well-being of the world at large. 

The society has always been especially strong in the me-- 
chanical and optical sections of microscopy. Details pecu- 
liar to English microscope stands, which must eventually 
be more fully recognized by Continental Manufacturers — 
such, for instance, as the tripod form of foot, the centring 
substage and fine adjustment from same, the rackwork 
draw-tube, the improvement of the fine adjustment and 
numerous other details which make for perfection have 
been nurtured into prominence and acceptance by the so- 
ciety. In the optical section every fresh effort has been 
encouraged the substage condenser has been evolved 
from a makeshift to a system which is as carefully made 
and needs as skillful employment as the objective, while 
the introduction* of wonderful excellence in objectives of 
moderate cost has been fostered and practically compelled 
by the constant criticisms and encouragement of the Fel- 
lows. As a result we have lenses at our disposal only 
slightly inferior to the apochromats, which have enabled 
many men to do original and reliable work without being 
handicapped by the enormous expenditure that was neces- 
sary for lenses a few years ago. 

To maintain the best traditions of a society which has 
done such yoema'n service in the past is a great responsi- 
bility, and calls for constant activity on the part of its 
council and members. This list of names of the officers 
which heads this brief notice will afford a guarantee of the 
maintenance of its vitality and eminence, but this depends 
in no less degree on the individual Fellows than on the 
president and council. Communications of investigations 
undertaken, new theories, and progress that has been 
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made in any branch of microscopical work, always receive 
a courteous hearing- from the society, and frequently valu- 
able assistance is afforded by hints from the ripe experi- 
ences of the Fellows. The Journal, which is issued bi- 
monthly to the members, contains, in addition to the trans- 
actions, a summary of current researches in zoolog-y, 
botany and microscopy throughout the world, and is an in- 
valuable record for workers. The extensive library and 
instruments are always at the disposal of members, and 
the rooms at 20, Hanover Square, are open daily. 

Representing-, as it does, microscopy in its scientific as- 
pect only, the membership is necessarily limited, and the 
very high standing- of the society has rather tended to dis- 
courage workers from applying* for admission to its ranks, 
but all really interested microscopists are entitled to claim 
its advantag-es by becoming Fellows. The *'toy" micro- 
scopist, who uses — or rather misuses — his instrument for 
curiosity and amusement, is not eligible, but any person 
who may be desirous of g-aining a better understanding 
of the theory and methods of employment of the most fas- 
cinating instrument ever devised, or wishes to be au fait in 
eurrent scientific microscopy, will have no difficulty in find- 
ing a Fellow who will nominate him. The secretaries of 
the society are always glad to render assistance to such 
persons. The society should have on its roll every earn- 
est worker, and it is the duty of such to afford his best 
support to the society, not alone for his individual benefit, 
but for the good of microscopy g-enerally and the vast in- 
terests that are interwoven with it. 



NEW PUBLICATIONS. 



The Microscope. — Simon Henry Gage, This is the 
Seventh Edition with the enlargements and the matter re- 
written regarding refraction, numerical aperture, filar mi- 
crometers, imbedding- and sectioning* by the paraffin 
method. The title-page is chang-ed to read ; "An Intro- 
duction to Microscopic Methods and Histology." Ithaca, 
New York, 1899. 




CARL EEICHERT 
MICROSCOPES. 

SOLE AHEfTS FOE MITED STMS. 

RICHARDS & CO., I^TD., 

NEW TOEK, CHICAGO 



Icroscopic PreparatioB ninstratii the MliDte Stniciiire 
of VeptaMe Life. 

Being enclosed Id a novel transparent envelope, these objects niaj' 
be examined without removal before mounting. They are prepared 

with the utmost care by WALTER White, England, and are mostly 
stained in one or two colors of the most permanent character. 

A friend sajs : The sample section is exquisite.- It is so good 
that I want more. As a «-ell-cut and well-staiaed section it is 
equal to anything I have seen in that line. 

PRICE,©. 
Catalogue of 171 objects, - - ■ fo.oj 

Single specimens, ... - - .08 

20 specimens, assorted, - - ■ 1,00 

OHAS. W. SMILET, Waofatngrtnti. I>. C 

ZEISS MICROSCOPES. 

Tbe Carl Zeiss Optical Works in Jena 

Ate recognized in Kurope as tlie leading manufacturers of Stands and 
Objectives, They have issued a new Catalogue for 1895, containing a 
description of a number of newacc^sories and apparatus which I am 
enabled to import at lowest rates. Orders for coUege.s and institutions 
filled prompty, duty free. New Catalogues forwarded on application, 
against 20 cents in postage stamps. 
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EvERerr 0. Fisk, - - - 4 Ashburton Place, Boston, Mass. 
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W. 0. McTaoqart, 25 King St., West Mrs. E. Dowlino Enqle, Century Bldg., 

Toronto, Canada. Minneapolis, Minn. 
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ployers is invited. Registration forms sent to teachers on application. 



MICROSCOPIC THIN SECTIONS, 

of Rocks, Minerals, Fossils, Corals, etc., for sale, sepa- 
rately or in standard collections, with printed descriptive 
commentaries. Brilliant preparations. 

SLICING AND GRINDING MACHINES for slicing 
and grinding down all rock substances, arranged for el- 
ectric motor, foot-power, etc. VERY BEST construction, 
with latest improvements at low prices. 

GUSTAVUS D. JULIEN, 

932 Bloomfield Street, 

HOBOKEN, New Jersey. 
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Thin Sections of Rocks. 

Large variety of microscopic thin sections of Rocks, 
Minerals, Fossils, Corals, etc. Brilliant and interesting 
preparations, at verg low prices, 

COMPLETE SECTION-LATHES for slicing grinding 
and polishing all rock substances, latest improvements. 
Slicing by emory and carborundum (besides diamond) to 
save cost, foot, electric or other power. Send for circular. 

GUSTAVUS D. JULIEN, 

932 Bloomfleld Street, 

HOBOKEN, New Jersey, 



*4 ti 



4t tt 



4* 14 



Objects for the Microscope. 

CARFULLY PREPARED, UNMOUNTED 

24 Series washed Diatoms in tal>es, 12 in each series. |i.oo per sent 

4 ** T. 3. of Woods, 24 specie^ in each series, $.$o per sen* 
2 " L. S. •* '* 24 •• * •' "Iso 

1 *• T. S. of Woody roots, 18 •* " '* f 50 

5 *• Micro-fungi, 24 " '• *• I.50 

5 *• Foraminiferain Sands, 24 " ** *' I.50 ** ** 
•• Spicules of Gorgonia 18 " •* '* $.50 ** " 

** Spicules of Sponges 18 ** *' '* I.50 '* ** 

** Spicules and parts of Echinoderaiata 18 " 1^.50 '* ** 

'• Zoophytes 18 • I.50 *' ** 

** T and h Sections of Horns, hoofs &c. 18 " $So ** ** 

2 ** Hairs of Animals 24 *' I.50 ** ** 
I *♦ Skins and Scales 24 * $.50 •• 

6 ** Miscellaneous objects ^Zoological ) 24 *' $.$0 '* •* 
The series are sent by registered post on receipt of postal order c 

U. S. dollar bills for the amouut ordered. A List will be sent free on 
application to J. TEMPERE, 168 RUl ST. ANTOINE, PARIS. 

Ammonol 

3n ia (Brippe 

behaves as a stimulant as well as ^"Tlf^Lt]^^! f^&VtV^ 

ithus differing from other Coal 
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tar products. It has been used in the relief of rheumatism and neu- 
ralgic pains and in the treatment of the sequelae of alcoholic excess. 
AMMONOL is also prepared in the form of salicylate, bromide, and 
lithiate. The presence of Ammonia, in a more or less free state, gives 
it additional properties as an expectoraut, diuretic and corrective of 
hyperacidity. — London Lanrff 

AMMONOL is one of the derivatives of Coal-tar. and differs from thenumer- 
0U8 similar products in that it contains Ammonia in active form. As a result of 
this, AMMONOL possesses marked stimulating and expectorant properties. The 
well-known cardiac depression induced by other Antipyretics has frequently pro- 
hibited their use in otherwise suitable cases. The introduction of a similar drue, 
possessed of stimulating properties. Is an event of much Importance. 

AMMONOL possesses marked anti-neuralgic properties.and it is claimed to be 
especially useful in cases of dysmenorrhoea— 7^^ Jlf^^ro/A/a^ariii^, Z^wtfoit. 

Ammonol mav be obtained from all Leading Druggists. Send for "Ammo- 
nol Excerpta/' a 81-page pamphlet. 

THE AMMONOL CHEMICAL CO., 

NEW YORK, U. S. A. 
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[FRONTISPIECE LOANED BY ASA GRAY BULLETIN.] 

Following the plea for the study of micro-fungi in our 
last number appropriately comes this beautiful plate 
which was drawn bv David Griffiths to illustrate his ar- 
tide in the Bulletin and which editor T. A. Williams has 
kindly loaned. As very few of our readers see the Bulle- 
tin which is now in its seventh volume, (published bi- 
monthly at fifty cents a year at Takoma Park, D. C.) the 
illustration will have all the vaiue of an ori^in?^,! contri- 
bution. 
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Authorities. — lu addition to the authorities cited last 
month, by Pirn, GriflBths names : Saccardo's Sylloge Fun- 
gorum, the North American Pyrenomycetes by Ellis and 
Everhart; Parasitic Fungi of Illinois by T. J. Burrill ; 
Uncinula by F. D. Kelsey ; papers by R, A. Harper and 
by F. D. Kelsey. 

Technique. — A hand lens is useful in making collec- 
tions of affected leaves. Having gathered pea leaves af- 
fected by mildew, soak in a 5 to 10 per cent solution of 
caustic potash for 15 minutes and wash. This will enable 
you to remove the mycelial film from the leaf if you 
scrape a spot lightly. With scalpel or forceps pull off 
the film and mount in water, straightening out all folds. 
Use low power and then higher powers to examine with. 

There will be seen the threads of mycelium as in fig. 1; 
the swellings called haustoria as in figs. 2, 3, 4. It was 
these by which the mycelium anchored itself to its host 
and sapped its vitality. From the horizontal mycelium 
grow the conidia-bearing hyphae as in fig. 5. The outer- 
most ripens and drops off freeing a spore (fig. 6). 

Later in the season similar treatment and a mount in 
dilute alcohol will reveal some peritheeia, or little black 
specks (figs. 7, 9, 10, 11, 11, 13). Different genera have 
peritheeia of different kinds and numbers of cells in 
which asci are produced. 

Contents of the Plate. 
Figs. 1 (x 340), mycelium. 
Figs. 2, 3, 4, (x 340), haustoria. 

Figs. 5 (x 340), 6 (x 480), conidiophore and conidial spore. 
Figs. 8, 14, 16, 17 (x340), asci. 

Figs. 7, 10,11 (x 170), 9 (x 340), 12, 13 (x 480 ) peritheeia. 
Figs. 15, 18, (x 480), ascospores. 

Speciks Shown. 

Erysiphe gramiiiis D C. Figures 1-8 (mycelium, haus- 
toria, conidiophore, conidial spore, perithecium, ascus). 

Sphaerotheca castagiiei Figs. 9,16 (perithecium, ascus). 
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Uncinula aalicis (DC.) Winter. Figs. 10^ 17, 18 
leritheciuro, ascus, ascospores). 

Phyllactinia suffulta (Reb.) Sacc. Fig. 11 (peritheciura, 
ICU8, ascospores). 

Microsphaera alni (DC.) Winter. Figs. 12, 14, 15 

erithecium, ascus, ascospore). 

Podosphaera oxycanthae (DC.) DeB. Fig. 13 (perithe- 
um). 

Organs Exhibited. 

Peritiiaecium. — The six prominent objects (fig. 7, 
rysiphe ; fig. 9, Spliaerotbeca ; fig. 10, Uncinula; fig. 
I, Phyllactinia; fig. 12, Microsphaera; fig. 13, Podo- 
»haera) all with round bodies having diflferent kinds of 
)pendage8 are perithecia of different species, and in- 
ie of each perithecium are one or more asci (shown in 
j8. 8, 14, 16, 17). In Sphaerotheca (fig. 9), and Podo- 
hsera (fig. 13) is only one ascus ; bnt in Brysiphe (fig. 7) 
id Microsphaera (fig. 12) there are several asci. 

Appendages of the Perithecia. — Those of Sphaero- 
eca (fig. 9) and Erysiphe (fig. 7) are similar to myce- 
im (see fig. 1) but they differ in the number of asci 
ntained within. Those of Uncinula (fig. 10) are coiled 

the tips ; those of Phyllactinia (fig. 11) are swollen at 
lb base ; those of Microsphaera (fig. 12) and those of 
^dosphaera (fig. 13) are both branched at the tips but 
icy differ in the number of asci borne within. Thus 

e perithecia furnish means of distinguishing these six 
^nera. 

Asci/s. — One in each perithecium, Sphaerotheca (fig. 
J) and Podosphaera. Several in each perithecium, Ery- 
phe (fig. 8), Microsphaera (fig. 14), Uncinula (fig. 17) 
id Phyllactinia. 

AscosPORES. — Microaphffira (fig. 15), Uncinula (fig. 18). 

Collecting will naturally be easier as the season pro- 
fesses so that by August or September many kinds of 
ildews can be seen readily. The collected leaves can 
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be preserved by usual herbarium methods. Get freshly 
attacked leaves as well as advanced specimens. Label 
and preserve careful data regarding time, place, host-plant 
etc., as in coarser botanical work. The material can be 
stored up for microscopical study during the winter when 
fresh objects are scarce or entirely wanting. 



Action of Twenty Per Cent Watery Solution of Alcohol on 

Brain Tissues. 

EPHRAIM CUTTER, M. D. & G.' B. HARRIMAN, D. D. S. 

This can only be told fully by vivisection of a brain 
drunken and by vivisection of a brain in health. Unless 
criminal laws are altered to permit human vivisection the 
comparison cannot be made. In this line a wish was ex- 
pressed that Guiteau's brain might have been utilized 
and make his crime contribute to the stock of our knowl- 
edge. No doubt such opportunities for comparison might 
be had on battle field or ship but such positions are not 
convenient places in which to study. Hence we resorted 
to the expedient of studying fresh brains of calves, cor- 
tical portions, with and without contact with 20 per cent 
alcohol in water. As far as possible allowances were 
made for post-mortem changes. 

The most marked morphological changes were found — 
to wit, the nerve fibers became contracted and granular 
with ragged outlines. The mass was mottled with irreg- 
ularly shaped glass-like spots, surrounded by fields of 
amorphous granules and especially beautiful dissections 
of multipolar ganglionic nerve cells. These were very 
characteristic and impressive as showing where the primal 
action of the cerebral nerve centers begins and showing 
the nearest physical agency that we can trace to the bodi- 
ly home of the soul. We regret that we did not photo- 
graph them. 

The figure on the right shows the 24-hour dissection of 
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Alcohol ill the curtical part of the brain of a sheep Jaet 
beheaded. One inch objective and 1| inch ocular were 
used. At 1 is Plexus of nerve filaments: double out- 
liaes ; contents clear and granular escaping at one broken 
end; nuclei at angles of fHaraenls. At 2 nerve filament 
vith hulbons expansions and double outlines. We nsed 
on this the one-teuth inch objective and a IJ inch ocu- 
lar. At 3 is shown unipolar gangliouic cell dissected out 
by alcohol. At 4, 5, 6, bipolar nerve cells and at 6 they 
are discharging contents. 

At 7 is a tripolar cell. In a like drawing deposited in 
the archives of' the Victoria Institute, London, there is a 




DRAWING BY MRS. MARY A. (CHAPIN) SMITH, 
beautiful quadripolar cell. Indeed the whole figure is a 
better showing than tliis is. At 8, larger ganglionic nerve 
aells with nucleus and nucleolus contents granulated by 
alcohol. 

On the left there is represented a sheep's brain as above 
kept 48 hours in the dilute alcohol, showing the neurine 
or wliite substance of Schwann in the act of exuding 
from the granulated condensed mass of peripheral sub- 
stance. The neurine appears in the form of loops with 
double walls that at their finiale break up into double 
walled globes, some with nuclei and some with none, ad- 
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hereing together but pushing outwards until some appear 
perfectly free and independent as if they were new cells 
just nascent into a new life. In the left ecnter is a ter- 
minal filament exuded with a finial globe magnified with a 
1-lOth inch objective and ocular the same. The adjacent 
figures were made with the l-5th inch and same ocular. 

It was impossible to represent the extreme delicacy and 
transparency of the exuded substance. We dont attempt 
to explain this. We simply show what transpired but it 
was unexpected to note such a kinetic forming power ex- 
erted by alcohol. 

New York, March 12, 1899. 



Preparing, Cutting, Staining, and Mounting Sections of 

Botanical Tissues. 

MARTIN J. COLE. 

There is no branch of Practical Microsco[)y more inter- 
esting than the study of the structure of vegetable tis- 
sues, a marvellous variety of whicii can always be readi- 
ly obtained, aud I now propose to show how easily such 
sptcimens cau be prepared. 

Hardening and Fixing. — The stems, roots and leaves 
should be gathered, cut into small pieces about half-an- 
inch long, and placed in a small bottle of methylated 
spirit; change the spirit every day until no color comes 
away from the tissues. Th^^y may then be cut into sec- 
tions or kept for any length of time. 

Section Cutting. — Sections of th« soft stems and roots 
may be cut by hand with an ordinary razor. Hold the 
specimen between the thumb a»id forefinger of the left 
hand. Keep the finger straight, so that its upper surface 
may form a rest for the razor to slideon. Take the razor, 
hold it firmly in the hand, and keep the handle in a line 
with the blade, and draw it through the tissues from heel 
to tip towards yourself. Wuile cutting, keep the razor 
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well wetted with methylated spirit, and as the sections 
are cut place them in a saucer of clean water. When 
specimens are too small to be held by the hand, they may 
be embedded in carrot. Take a piece of carrot, about an 
inch long, cut it in half longitudinally, place the tissue 
between the two halves,and tie together with some twine, 
then proceed to cut the sections as before. Hand cutting 
i» all very well for rough work, but it is very difiBcult to 
get good even sections, and I would suggest that all stu- 
dents should have a good microtome of some kind. 

Screw the microtome firmly to a table, and with a large 
brass tube punch out a cylinder of carrot to fit into the 
well of a microtome. Cut this in half longitudinally, and 
with one of the smaller punches scoop out enough space 
in one half of the carrot to take the specimen ; then place 
the other half of a carrot in position, and make sure that 
the specimen is held firmly between them, but of course, 
it must not be crushed. Now put the cylinder of carrot 
and specimen into the well of the microtome and cut the 
sections. While cutting, keep the knife and the surface 
of the microtome well wetted with methylated spirit,and 
as the sections are cut place them in a saucer of water. 

In order to investigate the structure of a plant stem 
correctly, it is necessary to have a longitudinal section as 
well as a transverse. To obtain this, cut off about J inch 
of the stem transversely, and place it horizontally in the 
groove of the carrot, with its flat ends against the walls 
of the cavity, then place it in microtome and cut sections. 
When the specimen has an irregular surface it must be 
imbedded in parafiBn. Take some paraflSn wax and melt 
over a water bath. Place the specimen in the well of the 
microtome in the desired position, pour in enough parafBn 
to cover it and allow it to cool, then cut sections as before. 

Bleaching. — Vegetable sections usually require bleach- 
ing before they can be properly stained. Chlorinated 
soda is used for this purpose. Take of dry chjoricle of 
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lime, two ounces; of common washing soda, four ounces: 
and distilled water, two pints. Mix the lime in one pint 
of water and dissolve the soda in the other. Mix the two 
solutions together, shake well, and let the mixture stand 
twenty-four hours. Pour oflF the clear fluid, filter through 
paper, and keep in a stoppered hottle in a dark place, or 
cover the bottle with black paper. 

Place sections to be bleached in a bottle of distilled 
water, and soak them until all trace of spirit is removed, 
pour off the water and add bleaching fluid, cork up well 
and let it stand for from one to twelve hours, according 
to the nature of the specimen. As a rule, the tissue 
should be quite white, but some parts of sections will 
never lose all their color, for instance, Bhizome of Pteris 
aquinila ; in this case, as soon as the hard black schleren- 
chyma turns yellow, stop the bleaching. Pour off bleach* 
ing fluid, add water, and keep on changing the water un- 
til all trace of smell of chlorine is removed, then give a 
final wash in distilled water, and proceed with the stain- 
ing, or the sections may be bottled up in methylated 
spirit until required. 

Staining. — Sections of ovaries and young stems that 
do not contain much woody tissue, should be stained in 
hoematoxylin. 

Hoematoxylin 30 grains. 

Absolute alcohol 3}4 ounces. 

Distilled water 3}4 

Glycerine 3 

Ammonia alum 30 grains 

Glacial acetic acid 3 drams. 

Dissolve the hoematoxylin in alcohol, and the alum in 
the water ; then add, to the latter, the acetic acid. Mix 
the two solutions together, and let the mixture stand for 
at leiast a month before use. This stain is rather trouble- 
some to make. It is better to buy a bottle ready made, 
as most of the leading opticians supply it. 
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1. Add about 30 drops of the solution of lioematoxylin 
to an ounce of distilled water, and stain the section 
for fifteen to twenty minutes. 

2. Wash well in distilled water. 

3. Soak for a few minutes in ordinary tap water until 
the color becomes blue. 

4. Place in strong methylated spirit and dehydrate 
for at least ten minutes. 

5. Place in clove oil to clear for about five or ten min- 
utes. 

6. Mount in Canada balsam. 

Most stems, roots and leaves can be double stained with 
the following staining solutions : 

BORAX CARMINE. 

Pure carmine 1 dram. 

Liq. ammonia 2 drams. 

Dissolve the ammonia and add twelve ounces of satura- 
ted solution of borax in distilled water; filter and keep 
in a stoppered bottle. 

1. Place the section in a little of the above stain in a 
watch glass for about five minutes. 

2. Wash well in methylated spirit. 

3. Take of hydrochloric acid, 1 part ; and of methy- 
lated spirit, 20 parts. Mix together and soak the sec- 
tion until it becomes of a bright scarlet color; if 
over stained, until the excess of stain is removed. 

4. Wash well in methylated spirit. 

5. Make up an alcoholic solution of Grubler's acid ani- 
line green in methylated spirit, about two grains to 
an ounce of spirit, filter and immerse the section for 
ten to fifteen minutes. 

6. Wash well in methylated spirit; if over stained 
with the green, soak until the excess of color is re- 
moved. The diflFerent parts of the specimen should 
V)e distinctly visible to the naked eyQ-=rr-^oody tissues^ 
green ; parenchyma, red. 
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7. Dehydrate in methylated spirit. 

8. Clear in clove oil. 

9. Mount in Canada balsam. 

Mounting in Canada Balsam. — Take three ounces of 
dried Canada balsam and dissolve in three fluid ounces of 
best benzole, filter and keep in a stoppered bottle. 

Clean a glass slide, take up a little balsam with a glass 

w 

rod and place a few drops on the centre of the slide, take 
the section out of the clove oil on a lifter and place it in 
the balsam on the slide. Clean a cover-glass, and with 
th© aid of a pair of fine forceps, carefully put the edge of 
the cover into the balsam, ease it down so that no air bub- 
bles may be included in the mount. When the balsam 
has completely covered the under surface of the cover- 
glass, press gently on its upper surface with the point of 
the forceps, this will squeeze out any excess of balsam, 
and set the section quite flat. Now put away for about 
twenty-four hours to dry. 

When the balsam has dried, take a soft camel's-hair 
brush with rather long hairs, and with a litvle methyla- 
ted chloroform carefully wash away the exuded balsam 
from around the edge of the cover-glass, drain off the 
chloroform and allow the slide to dry by exposure to air 
only. When dry, place the slide in a turntable and run 
on a ring of some good shellac cement. I have found an 
enamel used for bicycles answer very well. As sold, it* is 
rather too thin for microscopical work, but this difBculty 
is easily overcome by allowing it to evaporate for a few 
days. Having applied a ring of cement, it must be allow- 
ed to dry for about twelve hours, then take a piece of soft 
rag and some turpentine, and carefully wash away any 
trace of balsam and chloroform, dry with a clean cloth 
and apply a second coat of enamel. 
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Notes on Microscopy. 

J. H. COOKE. 

Injection Staining. — Professor Robertson, m. a., of 
St. Andrew's University, finds that there are many 
plants which do not admit of the use of the filter pump 
for injection-staining or of treatment by the well-known 
method of Von Hohnel. For such specimens, he sug- 
gests an alternative method, which he thinks will be 
found useful, both to private workers and for classes. A 
piece of india-rubber tubing, eight or more feet in length, 
is securely wired to the end of a glass funnel The ap- 
paratus is fixed at a convenient height, and a compres- 
sor clip is aflSxed to the free end of the tubing. A sec- 
tion of the stem to be injected is cut smooth and round, 
and is securely wired in the lower free end of the tube. 
A weak aqueous solution of fuschin is poured into the 
funnel, the compresser clip is removed, and a beaker is 
placed below to receive the drippings. After a few 
Iiours it will be found that much of the solution has pass- 
ed through the conducting elements, staining them en 
route. The stem is then affixed to a second apparatus and 
treated in a similar manner with a weak solution of picric 
acid. The second treatment darkens the stained ele- 
ments and fixes the tissue. If the specimen is intended 
for sectioning, it should finally be placed in ninety per 
cent alcohol for a few days, after which it will be ready 
for the microtone. 

Culture Cell. — The following method of making a 
culture cell whereby the various stages in the propaga- 
tion of the diatomacese may be directly observed under 
the microscope is both simple and eflFective. It was first 
suggested by Dr. P. Miquel, and has since been used by 
him in his laboratory with considerable success. To a 
glass slip cement a glass ring out of the side of which a 
small piece has been cut. Cover this with a cover-glass. 
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Through the orifice introduce the cultivating media con- 
taining a small quantity of a culture of, say, Nitzschia 
longissima, and expose it to tiie light. In the course of 
time the interior of the cover-glass will be covered with 
a beautiful growth of the frustules of the diatoms. This 
cell must, of course, be stood upright on its side. Cells 
may also be prepared by making the orifice in the cover- 
glass. 

Cleaning. — To clean cover-glasses and 8lides,immerse 
for one hour in a mixture made by adding to a saturated 
aqueous solution of potassium bichromate about one- 
eighth of its bulk of strong sulphuric acid. This will 
also be found useful for cleaning glasses that are intend- 
ed for use as colored screens. 

Fixing. — Herr K. Koninski suggests a new gelatin- 
formalin method for fixing paraffin sections to the slide. 
The plate is first covered with a film of gelatin by the 
usual method, and, when this has set, ribands of sections 
are arranged on it. The plate is then gently warmed un- 
til the gelatin has liquefied. Remove the superfluous 
gelatin with bibulous paper and allow the preparation to 
set. To render the gelatin firm and insoluble, the plates 
are immersed in pure formalin for ten minutes. Thus 
prepared, the mounts are suflBciently hard to resist the 
action of boiling water. 

Cement. — The following will be found to be a useful 
cement for making live-cells and zoophyte troughs, and 
for cementing the glass of aquaria. Dissolve gum elastic 
and thoroughly rub in with it a sufficiency of white lead 
and linseed oil varnish to form a paste. 

Fluid Mounts. — The last number of the Journal of the 
Quekett Microscopical Society contains a resume by F. 
Rousslet, on **Micro-Cement8 for Fluid Mounts." The 
author has obtained his best results by first giving a coat 
of pure damar in benzole, then a coat of a mixture of 
damar and gold-size, then three or four thin coats of pure 
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gold-size at iutervals of twenty-four hours, and finally a 
thin coat of Ward's brown cement. 

Oil of Cassin. — The high refractive index of oil of 
cassin, and the fact that it dries hard enough to make 
permanent mounts, renders this reagent particularly use- 
ful to microscopists. It has an index of 1.6016, and 
clears from eighty per cent alcohol. 

Residue. — To determine the character of a residue, 
place a small portion on a glass slip and saturate it with a 
drop of water. Note the general characters of the par- 
ticles with the aid of a one-inch or a half-inch objective. 
At the end of the glass slip, place a drop of a ten per cent 
solution of sulphuric acid, and at the opposite end a small 
piece of blotting paper. Diffusion will take place, and if 
any particles of carbonates be present, they will reveal 
themselves by effervescing. Quartz grains, clay, and car- 
bonaceous matter will remain unaffected. 

Colored Screens. — For the purpose either of increas- 
ing the contrast between different colored objects in a 
specimen, or of reducing it, there are useful adjuncts to 
the equipment of the microscopist and the photo-micro- 
grapher. To obtain perfection of definition and of con- 
trast either for visual or micro-photographic work, the 
use of partial monochromatic light is essential when 
working on bacteria and similar subjects ; and the fol- 
lowing plan for making reliable screens may, therefore, 
be of assistance to those who are engaged on this branch 
of study. It was first suggested by Mr. Wall to Dr. 
Spitta, the author of "Photo-micrography." Coat a 
patent plate with a two and a half per cent solution of 
albumen; and, when dry, pour over it one hundred and 
seventy minims of an eight per cent solution of gelatine, 
level and allow to dry. To make red, orange, green, or 
violet screens, soak the prepared plates in a one per cent 
solution of crysoidine, aurantia, napthal green, and 
methyl violet respectively. For yellow screens, soak the 
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plate in a solution of twenty grains of picric acid, dis- 
solved to saturation in absolute acohol,two ounces of water 
and a little ammonia. 

Mycetozoa. — Dr. Caspar 0. Miller has developed an 
elaborate method of studying the mycetozoa by means of 
which he expects ultimately pure cultures will beobtaine. 
Bacteria are present in all cultures, and he is, therefore, 
now giving his attention to the influence that these have 
on the growth of mycetozoa. The plan of working that 
he most favors is as follows : — Well wash a handful of 
hay until the water is colorless, and then leave it to soak 
for about twenty-four hours. Pour off this water, filter 
it and dilute with fresh water until it is of a white wine 
color, after which add two per cent of milk to the infu- 
sion. Filter again and sterilize for future use. The hay 
is then cut up and placed in Erlenmeyer flasks, sufficient 
to fill them two-thirds full. Just cover the hay with 
water and sterilize for fifteen minutes, and repeat this 
process the following day with fresh water. This water 
is then poured off, and suflBcient of the previously pre- 
pared infusion of hay and milk is added to cover it to a 
depth of one centimetre, after which the flasks are steri- 
lized in a steam sterilizer for ten minutes on three suc- 
cessive days. They are then ready for use. The cultures 
were transplanted by means of a sterilized pipette. The 
results of the experiments were communicated to the 
Journal of the Microscopical Society, Vol. XLI., and all 
who are interested in the aseptic cultivation of mycetozoa 
would do well, therefore, to refer to that joui'ual for the 
detailed description which it contains. 

Embedding. — The following method for embedding 
small bodies, such as spores and pollen grains for section- 
ing in large quantities for class purposes, has been suc- 
cessfully adopted in the botanical laboratory of the Uni- 
versity of Ohio. The spores are placed in a small test- 
tube and treated as for paraflBn embedding. When the 
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material is ready the tube is filled with parafSn^and after 
the spores have sunk to the bottom the whole is quickly 
cooled. The paraflBn soou hardens. The tube is then 
broken, leaving theparafiSn cast, which, with a little trim- 
ming, is at once ready for the microtome^ — Knowledge. 

General Characters of the Fungi. 

G. MASSEE. 

Fungi were differentiated as a group before the evolu- 
tion of terrestrial (dry land) vegetation, and as a combi- 
nation of necessity, convenience, and gratitude, lived in 
the first instance as parasites upon various members of 
the group of plants from which they were evolved, the 
seaweeds or algae. A small section, the conservative 
party, have retained this habit up to the present day. 

All fungi are parasites in the sense of requiring or- 
ganic food, some being satisfied with dead matter, others 
attacking living organisms ; many are capable of utiliz- 
ing with equal satisfaction living or dead matter as food. 

In primitive aquatic forms the entire fungus is buried 
in the body of the host on which it is parasitic, the one 
form of reproductive bodies, which are of sexual origin, 
and closely resembling those of the ancestral algal type, 
being liberated on the decay of the host, and dispersed 
by water. 

The evolution of terrestrial vegetation afforded an op- 
portunity for the extension in space of fungi ; and the 
extent to which they availed themselves of the opportu- 
nity may be estimated from the fact that at the present 
day no fewer than 45,000 species of terrestrial fungi are 
known, whose distribution is equal to that of the higher 
forms of vegetable life on the presence of which their 
existence depends, no fungus having deviated from the 
primitive parasitic mode of life. 

Fossil wood from rocks belonging to the carboniferous 
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period affords ample evidence of the presence of parasitic 
fungi belonging to tlie primitive type indicated above. 
Neither do the members of the anima] kingdom alto- 
gether escape, unmistakable evidence of the presence of 
parasitic fungi in the remains of ancient corals having 
been recorded ; and even at the present day various 
species of insects serve as hosts for highly evolved types 
of fungi. 

In one of the earliest groups of terrestrial fungi, the 
Peronosporeae, the evolution of a second form of repro- 
duction was perfected, known as the conidial or summer 
form of fruit. The ancestral sexual fruit produced in 
the tissues of the host was retained without modification. 

The conidial form of fruitis developed as follows. The 
members of the Peronosporeae are parasitic on living 
plants, attacking more especially the foliage ; the vege- 
tative mycelium remains in»ide the host, and after rami- 
fying and accumulating an amount of reserve material 
gives origin to immense numbers of specialized branches, 
which either push through the epidermis or through 
the stomata into the air, and there produce myriads of 
conidia asexually fqrmed,very.minute reproductive bodies. 

The object of producing conidia outside the host was 
for the purpose of utilizing the available terrestrial means 
of spore dissemination. In early times wind and rain 
would be the dispersive agents, and with the advent of 
groups of insects having a taste for nectar or being at- 
tracted by brilliant colors, we find groups of fungi, as 
some of the Ascomycetes — Claviceps, Sclerotinia, etc. — 
and all the PhalloidesB, offering the attractions of nectar, 
smell, and brilliant colors in various combinations, for 
the purpose of effecting through the unconscious agency 
of insects the diffusion of conidia. 

The conidial phase of reproduction in most fungi cor- 
responds to what are popularly known as moulds and 
mildews, and all such were at one time considered as dis- 
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tinct species, each haviug its own generic and specific 
name. 

The special function of the conidial form of reproduc- 
tion is to enable the fungus to extend its geographical 
range; as already stated, the conidia are exceedingly 
minute, are produced in immense numbers, and in rapid 
succession during that period of time when the host-plant 
is in full foliage and active growth; are readily dissem- 
inated by wind, rain, insects, birds, and .other agents,and 
are capable of germination the moment they are mature; 
consequently those that happen to alight on the foliage 
of a suitable host-plant enter its tissues, and within a few 
days form a new centre of disease from which conidia are 
liberated to continue the extension of the species. 

As a rule parasitic fungi are only capable of growing 
on host-plants that are allied to each other ; hence from 
the above account it can be readily understood how rapid- 
ly it is possible for a fungus epidemic to spread, more 
especially where numerous plants of the same species are 
growing in close proximity, as is the case with most cul- 
tivated crops. All fungus epidemics are due to the rapid 
spread of the conidial form of the fungus. 

It is important that the significance of the conidial 
form of reproduction should be clearly understood, for al- 
though evolved very early after fungi passed from their 
primordial aquatic home and took possession of the dry 
land, and in the earliest forms to be considered as subor- 
dinate to the older sexual form of reproduction, never- 
theless the acquisition of a second mode of reproduction 
proved to be a step in the right direction, and has con- 
tinued to become more and more highly evolved, until 
filially in the highest and newest types of fungal evolu- 
tion we find the conidial mode of reproduction alone re- 
maining, the sexual form of fruit having been complete- 
ly arrested. 

Now returning to the Peronosporefv : after the conidial 
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form of the fungus has run its course, and the infested 
leaves or other portions are killed by the fungus and have 
fallen to tl^e ground, the mycelium in their tissues con- 
tinues to grow, and gives origin to numerous sexually 
produced reproductive bodies called oospores from their 
mode of origin ; also termed resting-spores because they 
require to remain in a resting or passive condition for 
some time before they are capable of germination. 

During the winter the leaves containing resting-spores 
may decay and completely disappear, but the oospores re- 
main unchanged on the soil until the following spring, 
when they germinate and give origin to minute conidia 
which are distributed by wind, and those that happen to 
be deposited on the young leaves of a suitable host-plant 
germinate at once, enter the tissues, and within a few 
days give origin to the conidial form of reproduction 
once more. 

The function of resting-spores is to enable the fungus 
to tide over that period during which the host on which it 
is parasitic is not in a condition of active vegetation. 

Following the Peronosporeae in the sequence of evolu- 
tion, we come to the enormous group of fungi, in the 
broader sense known as the Ascomycetes; and through- 
out the assemblage conidial, and what may be termed the 
sexual methods of reproduction are present. However, 
in the ErysiphesB, one of the oldest sections of the As- 
comycetes, the resting-spore phase is still the result of 
a sexual act, whereas in the SphaeriacesB and other sec- 
tions, although the fruit producing resting-spores is mor- 
phologically similar to that of the Erysiphese, it is in re- 
ality asexual in origin ; traces of the sexual organs are 
present in various sections, but are functionally effete, 
and in others have become quite rudimentary. 

Finally, in the most modern and highly differentiated 
group of fungi, the Basidiomycetes, there is no vestige 
remaining of the originally sexual mode of reproduction, 
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the continuance of the species depending entirely on the 
production of asexual conidia, aided by various vegeta- 
tive methods whose gradual evolution progressed during 
the period of decadence of the sexual method of repro- 
duction. 

The last-mentioned group, including the well-known 
and universally distributed **toadstool8," mushrooms, 
puffballs, etc., illustrates the highest phase of evolution 
of the conidial form of reproduction ; which, contrasted 
with the delicate mould-like form first evolved, shows a 
remarkable amount of diflfereDtiation, being always com- 
paratively large, often gigantic, and sometimes woody 
and perennial. 

Among vegetative modes of reproduction two forms are 
worthy of special menti6n. Sclerotia are solid aggrega- 
tions of mycelium of variable size and form, depending 
on the species to which they belong. In New South 
Wales, Victoria, and Queensland, certain irregularly 
globose bodies varying in size from a cricket ball to that 
of a child's head, dark brown externally, whitish and 
marbled within, and of a woody hardness, are fairly 
abundant in the soil in certain districts, and are known 
locally as '^native bread." Berkeley, recognizing the 
fungus nature of these productions, bestowed on them 
the name of Mylitta australis^hwi was unable to indicate 
their affinity owing to the absence of reproductive or- 
gans. Quite recently these structures have been proved 
to be the sclerotia of a fungus called Polyporus mylittCBy 
Cke. and Mass. Many other species of fungi produce 
sclerotia, some of which are not larger than a pin's head. 

Sclerotia are formed from the vegetative mycelium of 
the fungus, and functionally are of the same value as the 
various kinds of resting-spores, remaining for a time in 
an unchanged condition — sometimes for many years — and 
eventually giving origin to a new plant, either directly, 
or from mycelium or conidia, which are first formed. 
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Rhizomorphs differ from sclerotia in being long, cord- 
like bodies formed also from the mycelium. These struc- 
tures radiate from the point of origin in all directions in 
the soil 5 at a depth of a few inches below thti surface. 
When the tip of a rhizomorph comes in contact with the 
root of a tree it penetrates the tissues, where a dense 
mycelium soon forms, feeding upon and eventually kill- 
ing the tree, after which the above-ground fruit of the 
fungus is developed, new rhizomorphs meanwhile radi- 
ating from the new centre of development In search of 
other victims. Armillaria mellea, a very common Brit- 
ish 'Hoadstood," spreads rapidly by means of subterra- 
nean rhizomorphs, and proves very destructive to various 
species of forest trees. — Q. C, 

On the Structure of the Nodules in Pleurosigma. 

EDWARD M. NELSON. 

While examining the PleurosigmaB in the Nottingham 
(Maryland,) deposit I was much struck with a marked dif- 
ference in the structure of the nodules when compared 
with those of recent forms. Now, as the Nottiugham de- 
posit belougs to the Middle Tertiary Period, it cannot fail 
to be interesting to compare these with other fossil and 
recent forms. 

Fig. 1 shows the raphse pipes entering the nodule of 
a Nottingham Pleurosigma, as seen from the outside of 
the valve. You will notice that both ends of the pipe, 
after making a slight dip, terminate with their extremi- 
ties pointing directly at one another. Fig. 2 is a very 
highly magnified picture of the extremities of the pipes; 
they are joined by a very fine thread like structure, which 
by the way is an excessively difficult image. Passing on 
now to the nodule itself, we come to fig. 3 or an inside 
view at the highest focus ; fig. 4 is the same at an inter- 
mediate focus; focussing down still lower we come to au 
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inside view of fig. 1, which being similar to it renders 
another figure unnessary. 

Turning now to a P. angulatum, we have in the out- 
side view at fig. 5 the extreraeties of the pipes very dif- 
ferently arranged. Here we see the left-hand pipe slight- 
ly bent down, while the right hand one is considerably 
turned to one side. Passing on to an inside view, fig. 6, 
we also find a totally different structure : the nodule has 
become oval, with the raphae pipes running a little way 



'^ O O OOcO rtO OO -Of 









cTo o o o oO o o ©<:• 
'^o c o o 



O 3 O O O O 

<i% <-\ <^ ^^ O 






O O 

5 





"t^SSl' 



^""o^ooli 



.'Po^o.o 




8 



6 





10 



U 



into it at each extremity. Focussing down, we come to 
the inside view of fig. 5, there being no intermediate im- 
age, as was the case in the fossil form. 

In figure 10, the ends of the raphsB pipes of a Notting- 
ham Pleurosigma are shown greatly magnified, and it will 
be seen that one side exhibits a tendency to turn down, 
this slight displacement being just perceptible. Care 
must be exercised always to examine a specimen that is 
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lying fiat, for if it is tilted fallaceous appearances will be 
present; it is also far better to examine these structures 
from the outside, because an inside view usually presents 
more difficulty. 

It may be said that this is only a matter of flight va 
riation, such as is to be met with in all the diatomaceaB ; 
but twenty-four varieties of Pleurosigmae have been ex- 
amined^ and not a single instance of the ends of the pipes 
pointing to one another has been observed. The follow- 
ing is a list of the twenty-four varieties of Pleurosigmae: — 

P. formosum, decorum, elongatum, strigosum, rhom- 
benm, convexum, quadratum, angulatum (3 varieties), 
sstuarii, naviculaceum, balticum (3 varieties), strigilis, 
attenuatnm, hippocampus (2 varieties), acuminatum, seal- 
proides, affine, eximum, aflBne var. fossilis (Richmond). 

In addition to these P. fasciola and littorale were ex- 
amined, but the structure in both these forms is so min- 
ute that it could not be traced. P. spectabile has such a 
deep nodule that the structure on the upper surface could 
not be seen by an inspection from the inside ; a valve 
mounted the other way up was not at hand. 

The ends of the pipes in P. formosum are shown in fig. 
8 ; they are not very easy to make out, for although it is 
a very large pleurosigma it has nevertheless a rather 
small nodule. P. decorum is merely a replica of P. for- 
mosum. P. rigidum is a very difficult one to observe : it 
has one end of its raphsB pipe straight, the other comes 
straight towards it, and then turns very slightly to 
one side. 

In exterior shape the Maryland Pleurosigma and P. 
affine var. fossilis Richmond are very similar to the P. 
angulatum, met with in common spread slides, but in P. 
affine the extremities of the valve are blunter and more 
like P. rigidum. 

With regard to the sigmoid curve of the raphae, that of 
P. rigidum is the straightest, P. affine is straighter in 
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the centre aud curvew more rapidly at the extremities, 
while in Pleurosigma affine var. fossilis, the Maryland 
pleurosigma and Pleurosigma angulatnm, the curve of 
the raphfflhas a more regular sweep throughout. In fact, 
these three diatoms — viz. P. affine var. fossilis, the 
Maryland pleurosigma and P. angulatum may be consid- 
ered identically the same as to their exterior shape, the 
only differences between them being in the nodules and 
in the coarseness of their perforated structures. P. affine 
differs from these three in the bluntness of the extremi- 
ties of the valve, in the sweep of the curve of itsraphae, 
in the excessive coarseness of its perforated structure, 
and in the oval shape of the perforations. The termina- 
tion of its raphae pipes follows P. angulatum, but the 
shape of the nodule is like P. affine var. fossilis and the 
Maryland pleurosigma. As diatoms are named neither 
from the termination of their raphae pipes, nor from the 
shape of their nodules, but solely from their exterior 
form, it is difficult to understand why the P. affine var. 
fossilis should have been named a variety of P. affine 
and not of angulatum. 

With regard to the perforated quincunx pattern all 
over the valve, that on the Maryland Pleurosigma is 
coarser than that on P. angulatum, but in other respects 
it is very similar. That of P. affine i« coarser than that 
on any other Pleurosigma I am acquainted with, and cu- 
riously the perforations are, as just stated, oval. That 
on P. affine var. fossilis, however, is finer and less oval 
than that on P. affine. The structure on the P. affine is 
so coarse that it can be easily resolved by any lens of .46 
N. A. aperture, with axial cone illumination, but the same 
lens will barely show striae on a P. angulatum with 
oblique light. An apochromatic 4 mm. for the long tube 
will show the bent raphae pipes in P. affine (balsam), P. 
affine var fossilis (balsam), and in P. angulatum (dense 
medium), but it will show neither those in P. angulatum 
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(dry mount;), nor in the Navlcula firma var. hitchcockii 
(balsam), to be mentioned presently, although this last 
is a striking object with an oil immersion J. With regard 
to the different forms of nodules they may be divided in- 
to four groups. 1st, the Maryland forms (fig. 3 and 4). 
2ndly, the angulatum form (fig. 6). 3rdly,the balticum 
form, which outwardly resembles the angulatum form, 
but its raphae pipes enter farther into the nodule, and 
they have distinct knobs where they turn down into the 
thickness of the silex, also the perforated structure is 
displaced to the right and left of the nodule. 4th and 
lastly, we find a nodule intermediate between the angula- 
tum and balticum forms. 

In the first group we have the Maryland Pleurosigraa, 
affine, affine var. fossilis, rigidum, rhombeum, convexum, 
naviculaceum. 

In the second P. angulatum, formosum, decorum,elong- 
atum, strigosum, quadratum, aestuarii, acuminatum, 
littorale, fasciola. 

In the third various varieties of P. balticum. 

In the fourth P. attenuatum, strigiiis, hippocampus^ 
eximum, scalproides. 

In hippocampus the ends of the raphsB pipes are equally 
turned aside, and being strong are very easy to observe ; 
there are also small knobs like balticum. 

Among the Naviculacese there are in MoUer's Type 
Plate six varieties of N. firma, which have the extremi- 
ties of their raphae pipes turning in opposite directions. 
That of N. firma var. latissima, now known as Nav. 
tumescens, was admirably figured by Mr. Karop and de- 
scribed by me. The diatom there is called a Pinnularia, 
but I have since been informed that it is N. tumescens. 
These pipes come down the raphae to the nodule, and 
then they spirally descend, with a right and left hand 
twist respectively, through the thickness of the silex into 
a chamber, which opens into the inside of the valve by 
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the aperture, as heretofore alluded to. The smallest of 
the six forms of N. firma examined is named var. 
hitchcockii, and it has the most diverging pipe ends of 
all : so much is this the case that, instead of finding their 
way into the central nodule, they pass outside it into a 
primary areolation on either side of the nodule (fig. 9). 
Now this diatom, as well as the N. tumescens, are fossils, 
so it would appear that these NaviculacesB had put on this 
peculiar adaptation, while the Nottingham Pleurosigmae 
were only thinking about it. 

These observed facts naturally give rise to the follow- 
ing questions. It is obvious that the Maryland Pleuro- 
sigma is a very old form, so also is the P. affine var. 
fossilis : as these have straight or nearly straight raphae 
pipes, and also nodules of the first group, may not these 
structures be taken as indications of early types ? If this 
is the case, may we not conclude that the varieties of 
Pleurosigmae named in the first group are survivals of 
this old type, and may not those mentioned in the second 
group be later forms ? Thus, for example, may we not 
consider P. rigidum as the most perfect survival of the 
oldest type of Pleurosigma yet known, because it has the 
same form of nodule and straighter raphae pipes than 
any of the more recent lorms ? 

This is one of the most beautiful and interesting, as 
well as instructive, of microscopic structures. The prin- 
cipal view of the valve shows an elongated isosceles tri- 
angle, having three bands running its whole length. The 
outer bands are sieve-like structures; the minute holes 
being closer together in the transverse than in the longi- 
tudinal direction. 

In common parlance it would be said that the longitu- 
dinal striae were finer than the transverse ; the transverse 
striae vary, however, being finerat the wide end of the 
valve, where they count 53,300 per inch, and coarser at 
the small end. This agrees with the law of diatom for- 
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mation in circular forms, viz., '^immatureat the centre, 
mature at the periphery"; the growth of circular forms 
being from the centre outwards. The climacosphenia 
grows from the base or small end towards the apex or 
wide end. 

The middle band has coarse structure at the rate of 
33,500 per inch. It takes a fine 12 mm. apochromatic to 
dot the outer and finer bands near the apex or large end 
in a balsam mount, with axial cone illumination. When 
this diatom is seen sideways it shows the interesting 
structure alluded to above ; this consists of a helical pipe 
passing through some bulkheads, which divide the diatom 
into several compartmentb. As we come to the compart- 
ments near the wide end, or older part of the valve, we 
find that the pipe closes up and the bulkheads become 
solid silex. 

Mr. Eousselet has appropriately suggested that this 
structure is a useful test for 12 mm. apochromatics, and 
similar objectives. With such glasses, however, the heli- 
cal tube appears only like interlocking teeth, it requires 
more aperture to develop its full beauty. — Q, Club, 
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EDITORIAL. 



A Field of Labor.— Attention of microscopists is invi- 
ted to the unsolved questions regarding algae. What are 
the changes that occur between the time when algae disap- 
pear and reappear again ? Are not some algae mere stages 
of growth of other algae, if so which ? Systematic obser- 
vation during cultivation of such plants as Porphyridium 
Oscillaria, Tetraspora, and Schizogonium are recommend- 
ed. What are the life cycles of the marine algae, like 
Lamina riae, which can be cultivated from spores? 

Wanted. — Earth containing diatoms from Redondo 
Beach for a European Subscriber who offers cash, or, in 
exchange, Hungarian diatomaceous material from St. Peter, 
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■lUBOSGOPIGAL APPARATUS. 



Nosepiece. — The inner screw on Reichert's and Leitz's 
objectives is that of the Hartnack stand. By takings out 
the stop, these objectives can be used on any old Hartnack 
stand without the necessity for an adapter. I do not think 
this is g^enerally known. — J. B. Nias. 

Fixing and Hardening Apparatus. — An ing-enious West- 
erner has cut up glass tubing- into 3 centimetre leng-ths 
and made little buckets of them by turning- out rims while 
melted. Over this a cloth bottom is made fast by tyingf 
and to the other end is attached a suspender for handlings 
it. In the bucket, place small sporang-es, flower buds and 
other vegfetable tissues to be hardened. Immerse the 
bucket in the hardening- liquid. 

Critical Illumination. — To secure this, place the instru- 
ment horizontal. Project the thin edg-e of a flame along* 
the optical axis of the condenser, so that the imag-e viewed 
with a one-inch objective shall be sharply defined in the 
same field of view as that occupied by the objects when 
under observation. Then substitute for the one-inch a six- 
teenth, a twenty-fifth, or a fiftieth. With slig-ht readjust- 
ment of the achromatic condenser, the field of view will be 
brilliantly illuminated and the most flag-ellate org-anisms 
defined with great sharpness. 

Microtome Knife. — Professor T. D. Briscoe of Mari- 
etta College has made an addition to his student microtome 
to offset two difficulties. The pressure of one's hand on 
the knife block caused the knife to change the thickness of 
the slice being cut ; and second, in case the block of tissue 
presents structure harder in one part than another, the 
knife could not be carried steadily through the whole of 
a section. The knife block should be pulled in a perfectly 
horizontal direction, with no chance of any greater or lesser 
pressure downwards on the way, and by adding a lever 
with the power-arm five or six times as long as the arm at- 
tached to the knife-block a steady motion can be secured. 

Light. — The position of the carbon points in an electric 
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arc lamp may be so regulated by hand that by reference to 
cross-wires on a glass screen, the source of light may al- 
ways be kept in the same place. A small area of great in- 
tensity is obtainable by setting the carbons in an oblique 
position. 



MICROSCOPICAL MANIPULATION. 



Red Stain. — The haemoglobin granules in the lamprey, 
frog, hens and guinea pigs may be made visible by use of 
saturated solution of neutral red in 0.8 per cent sodium 
chloride. 

Preservative. — Alcohol decolorizes sponge specimens 
but a solution of formalin-glycerine will not. Use three 
parts pure glycerine to two parts of a 3 per cent formalin. 

Examination of Steel. — The structural character can be 
shown by mounting specimens J^inch in diameter on a slip. 
Grind down the surface on oil stone, then on a Belgian oil- 
hone,then polish on chamois leather stretched over a block 
of wood charged with peroxide of tin. Do not use emery, 
a crocus paper, range or wheels charged with any cuttings 
powders. 



BIOLOGICAL NOTES. 



The Marine Biological Laboratory At Wood's Holl. — 

The Twelfth Session of the Marine Biological Laboratory 
will begin on June 1st, and will continue for four months. 
This session promises to be the most successful in the 
history of the Laboratory. The courses of instruction 
heretofore offered will be maintained by an exceptionally, 
strong staff, and three entirely new courses have been 
added, including Micro-chemistry. There will be : 
A Course of Lectures on Plant Morphology and Phy- 
siology. 
First Week, July 5-12.— Erwin F. Smith, ^Bacteria'; D. 
T. MacDougal, 'Physiological Subjects'; Douglas H. Camp- 
bell, 'The Evolution of the Sporophyte in the Archegoni- 
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ates and Flowering Plants.' 

Second Week, July 12-19. — Miss Clara E. Cumming-s, 
'Lichens' ; L. M. Underwood, *The Evolution of the 
Hepaticae' ; Rodney H. True, 'Plants and Poisons.' 

Third Week, July 19-26.— H. J. Webber, 'Spermato- 
genesis, Development of Embryo Sac, and Fecundation in 
Gymnosperms' ; C. O. Townsend, 'Physiology of the 
Plant Cell.' 

Fourth Week, July 26- August 2. — J. M. Macfarlane, 
'Plant Irritabillity'; G. F. Atkinson, 'Higher Fungi.' 

Fifth Week, August 2-9. — J. M. Macfarlane, 'Physio- 
morphology of a Few Angiospermic Orders' ; Henry 
Kraemer, 'The Unorganized Contentsof Cells of Plants.' 

Sixth Week, August 9-16.— D. M. Mottier, 'Cytological 
Studies on the Pollen and Embryo-sac of Angiosperms' ; 
D. P. Penhallow, 'Paleobotany.' 
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Systematic Examination of Water Supply. — During the 
years 1897 and 1898, cultural examinations of the water 
supplied to the Denver city mains were made with greater 
or less regularity. Bacteriological examinations were also 
made of several supplies at their sources, but it was im- 
possible to test any one of these supplies individually, as 
they were delivered to the consumer, since the water sup- 
plied by the Denver Union Water Company constitutes a 
mixed supply. In the examinations made at the Marston 
Lake filter plant, in the water both before and after filter- 
ation, gas-producing and acid-generating bacteria were fre- 
quently found. Among some of the species isolated may 
be mentioned the bacillus proteus vulgarisand the bacillus 
coli communis. These bacteriological examinations show 
clearly that however excellent the style of filters may be 
for removing the coarser organic and inorganic impurities 
of a water destined for domestic consumption, yet they 
are absolutely not qualified to remove those microscopic 
plants which are the lowest forms of vegetable life and are 
gcnerically known as bacteria. 
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DIATOMS. 

The Marking on Diatoms. — Whipple*s work on the Mi- 
ctffscopy of Drinking' Water, savs : 

**The valves of most diatoms are marked with lines or 
pr^ints. In many cases the lines may be resolved into 
liberies of points, pearls, beads, or stria?, when a higher 
power of the microscope is used. The variations in the 
number and size of these points and their uniformity in 
different individuals of the same species make them con- 
venient objects for testing the resolving power of micro- 
ftcopes. The variation in the number of these striae may 
be seen from the following table : 

Number of Stria? per Millimeter. 
Longitudinal. Transverse. 

Kpithemia ocellata, Kz 800 430 

Navicula major, Kz 850 630 

Navicula viridis, Kz 2400 720 

Navicula lyra 850 1,000 

Cymbella navicula, Ehr 1,200 1,500 

Pleurosigmaangulatum,Sm . . 1,580 2,100 

Synedra pulchella, Kz 680 2,150 

Navicula rhomboides 1,700 2,700 

Amphipleura pellucida, Ktz . . 3,400 3,700 to 5,200. 



NEW PUBLICATIONS. 



The Prang Standard of Color. — This is a book giving 
in print 1176 different standard color-fields, arranged in 
monochromatic and polychromatic scales on 7 plates, 10 x 
14 inches, under a simple and direct system of nomencla- 
ture, permitting the precise designation of any color and 
indicating at the same time its composition. Supplemen- 
tary text explains the work and its use. Colorists, Art 
Teachers, Art Students, Manufacturers, and users of col- 
ored materials, Stamp Collectors, Color Printers, etc., 
should possess this work. Price 50 cents, published by 
Louis Prang, Boston, Mass. 
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Objects for the Microscope. 

CARFULLY PREPARED, UNMOUNTED 

24 Series washed Diatoms in tubes, 12 in each series, $1.00 per seri< s. 

4 *' T. 3. of Woods, 24 species in each series, $.50 per serifs 
2 '* L. S. " *' 24 ** '• ** *• $.50 ** 

1 *' T. S. of Woody roots, 18 ** ** " $.50 

5 *' Micro- fungi, 24 " ** ** $.50 

5 ** Foraminiferain Sands, 24 *' " '* $.50 ** ** 
'* Spicules of Gorgonia 18 *' •* '* $50 " ** 

'' Spicules of Sponges 18 '* *' *' I.50 '* ** 

•* Spicules and parts of Echinodermata 18 '* $.50 ** ** 

'* Zoophytes 18 '' I.50 '* *' 

*' T and h Sections of Horns, hoofs &c. 18 " $So *' '* 

2 '* Hairs of Animals 24 '' $.50 " '* 
I ** Skins and Scales 24 " $.50 '* *' 

6 *' Miscellaneous objects ^Zoological) 24 •* $.50 " *' 
The series are sent by registered post on receipt of postal order c 

U. S. dollar bills for the amount ordered. A List will be sent free on 
application to J. TEMPERE, 168 RUl ST. ANTOINE, PARIS. 



Microscopical Specialties. 



KING'S CEMENTS ^^^"'"^"^"^^^^"^^ilfd"theywiu»^^^^^^ 

KING'S GLYCERINE JELLY is unsurpassed. 
THE KING MICROTOME is the best for botanical work. 

Send for full list of specialties. 

J. D. KING, Cottage City, Mass. 
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IcKopic FitpaMons instratiii ie HiDte tetnrt 
of Veptatle Life. 

Being enclosed in a novel transparent envelope, these objects maj 
be eiainined without removal before mounting. They are prepared 
with the utmost care by Walter White, England, and are mostly 
stained in one or two colors of the most permanent character, 

A friend says : The sample section is exquisite. It is so good 
that I want more. As a well-cut and well-stained section it is 
equal to anjthing I have seen in that line. 

PRICES. 
Catalogue of 171 objects, - - |o,oa 

Single specimens, ... . - ,08 

JO specimens, assorted, . - - 1,00 

0UA8. W. SMIIJEY, Washington, I). C 
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About Stands and Accessories. 

JOHN W. TATHAM, M. D. 

We hear a great deal nowadays about a very common 
type of instrument to which the title "student's micro- 
scope'' has been accorded, with more liberality than jus- 
tice, as it seems to me. The instrument of the class to 
which this name has been given, consists invariably of a 
small stand, approxiniiiting more or less closely to the 
Continental model, with a short tube, of small diameter, 
a stage inconveniently near the table, and where a con- 
denser is included, this is generally of the so-called Abbe 
chromatic form, which is either made to slide in a rigid 
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fitting or else supported on a modified form of sub-stage. 

The ingenuity which has been expended on this type of 
stand is remarkable; most, though not all, of our Eng- 
lish firms having competed with one another to produce 
the most attractive instrument at a given price. But if 
the type itself is not everything that can be wished, it 
would be unfair to blame the opticians, for they have 
simply catered for a public want. The demand comes 
mainly from the teachers in the laboratories of our medi- 
cal schools, who seem almost with one accord to have cap- 
itulated to the Continental fashion, and to have advised 
their students accordingly. 

Now it must at once be admitted that the better forms 
of small stand are very handy to use, and that they al- 
low of the manipulation and examination of specimens in 
fluid whilst lying horizontally on the stage. 

There is no doubt that they serve their purpose well, 
and it would be hopeless, if indeed it were desirable, to 
attempt to displace them by instruments of larger build. 
It should always, however, be insisted upon that instru- 
ments of this type must be constructed as simply and as 
rigidly as possible. They should be fitted with a large, 
firm stage, preferably of glass or of some other material 
that will resist the action of corrosive and other fluids ; 
and suflBcient space should be given between the pillar 
and the central opening of the stage to allow of the use 
of large culture plates, and of ordinary apparatus for dis- 
section. There should always be a substage fitting, per- 
fectly centered to the optic axis of the microscope tube ; 
but it is doubtful whether it is worth the expense to 
mount the illuminating apparatus for instruments of this 
kind on a centering and focussing substage. Such in- 
struments as these should be provided in all cases with a 
double nosepiece. This type of microscope is common in 
the English market at the present time, and appears to 
meetjWith general approval. Several instruments of like 
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descriptiou carefully and substantially made, have been 
submitted for the inspection of the Club during the year: 
for example, the "Fram" microscope of Messrs. Watson, 
the *'Scientific-Student" microscope of Messrs. Beck ,and 
some others. But I have occasionally observed, especi- 
ally of late years, a tendency to increase both the com- 
plexity and the costliness of these instruments, and this 
to such a degree as to render them unsuitable for the pur- 
pose for which they were designed, and which alone they 
are fitted to serve — namely, that of dissecting, or labora- 
tory working instruments. I have met with stands, not 
exceeding ten inches in height, and fitted with binocular 
bodies, triple or even quadruple nosepieces, elaborate me- 
chanical stages, swinging so-called *'turn-out" substages 
intended to carry an achromatic or other condenser, para- 
boloid, spot lens, polariscope, and a host of other appa- 
ratus such as would be suitable only for a full-sized, com- 
plete stand of the English model. I confess that when I 
see small stands of this class encumbered with milled 
heads and other projections, both above and below the 
stage, and overweighted with complicated and costly ac- 
cessories, I am at a loss to understand how they can be 
used to any good effect by the average student. It cannot, 
therefore, be too strongly asserted that instruments of 
the kind I have now been considering are, in their nature, 
working or mounting instruments only, and that any at- 
tempt to raise them to a higher position, by the addition 
of elaborate mechanical appliances, -can only result in 
failure and disappointment. 

But there is another type of instrument, seldom met 
with now, but which in my earley days used to be called 
the Student's microscope, and, in my opinion, much more 
appropriately. The stands referred to were of full Eng- 
lish size, and of first-class material and workmanship. 
They were supplied by their makers in a plain, elemen- 
tary form ; being fitted, in the first instance, with noth- 
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ing more than coarse and fine movements to the body, 
simple square stage and sliding bar ; but they possessed 
the very obvious advantage that they were capable of be- 
ing built up into instruments of great completeness, ac- 
cording to the wish or means of the purchaser, and hav- 
ing been originally designed accordingly, they were not 
overbalanced by subsequent additions. Thus a mechani- 
cal stage, with universal movements, a rack-and-pinioii 
focussing substage, with centering and rotating adjust- 
ments, could be adapted, binocular bodies could be added 
if desired, and all other apparatus required by the most 
accomplished microscopist. I believe that I am not 
awarding praise unfairly when I say that the firm of Ross 
& Co. were the first to introduce this excellent plan,which 
was subsequently adopted for a brief season by most of 
the other London opticians. I purposely bring into 
prominence what is now — unfortunately, as I think — a 
matter of ancient history, because I am confident that the 
present rage for a so-called complete microscope of the 
small Continental pattern will eventually pass away. I 
believe, further, that at no distant date the instrument for 
the study, as distinguished from the laboratory, will be a 
solidly built English stand of full dimensions, mounted 
on a heavy tripod base, and differing little in general 
form from that type which many of us in this Club know 
so well how to appreciate. To meet the present fashion 
of constructing objectives without correcting collar, it is 
necessary that such^an ideal instrument as I am project- 
ing should be fitted with a draw-tube capable of consid- 
erable extension by rack and pinion. The substage also 
should, I think, receive more attention than is now gen- 
erally devoted to this important part of the stand. It 
should be much more substantially constructed, and its 
movements should be more delicate and steady than is the 
case at present with any but the most costly instruments. 
It must be remembered that the substage of a full-sized 
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stand has to support and focus, without tremor or oscil- 
lation, a considerable weight of apparatus. My own sub- 
stage, for example, fitted with an achromatic condenser, 
which by the way, is always iu position, weighs not less 
than 1 ft). 6 oz. Unless, therefore, the mebhanism which 
sustains and moves this load be substantially and accu- 
rately constructed, it is obvious that the strain will inevi- 
tably disarrange the necessarily delicate adjustments of 
the instrument. 

In my opinion, which has not been formed without con- 
sultation with experienced workers in this metal, it is 
in the construction of the substage and the apparatus 
supported thereby, as well as in that of the double or 
triple nosepiece,that aluminium,as a much lighter substi- 
tute for brass, seems to promise to be useful. That sub- 
stages, and indeed complete microscopes of great perfec- 
tion, can be made of this metal, or rather of one of its 
alloys, has been abundantly shown by Messrs. Swift at 
one of our recent meetings; and although opinions may 
differ as to the advisability of constructingany but a por- 
table stand, like the one shown bv Mr. Swift, exclusively 
of aluminium, it will, I think, hardly be contended that 
anything but advantage could result from the use of this 
metal in the manufacture of the substage and the appa- 
ratus which it supports. 

Turning now to the optical portion of the microscope, 
there is no doubt that within the last few years most im- 
portant advances have been made towards perfection. 
Even during the last twelve months, or at any rate with- 
in the last two years, more than one optician has added a 
contribution to the resources of the microscopist. By 
the use of several different varieties of Jena glass, opti- 
cians are daily vieing with one another in the perfecting 
of apochromatic objectives without the use of fluorite in 
their construction. Only recently a new glass of 1-lOth 
inch focal length and of 1.30 N.A. has been constructed 
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by Leitz, of Wetzlar. Several of these glasses, construct- 
ed for the long as well as for the short tube, have found 
their way into this country, and from the specimens I 
have seen I am bound to speak highly of their perform- 
ance. When used with a malachite green screen, the best 
of these glasses gives an image of remarkable bright- 
ness, capable of standing fairly high eyepiecing, without 
appreciable loss of definition. This glass is sold at a 
very moderate price : in fact, it is, as far as I know, the 
cheapest ^lass of the kind hitherto produced. Another 
objective, which, in its present state of perfection, is new 
at any rate to me, deserves special mention here. It is a 
l-12th of hard glass, specially constructed for use in hot 
climates, by Reichert, of Vienna. It has an aperture 
rather greater than that of the 1-lOth first spoken of — 
perhaps of about 1.35. This objective also is one of ex- 

m 

ceptional merit ; it is a very strong resolver, and produces 
an image of great purity and brilliancy, which bears 
eyepiece amplification remarkably well. It has, however, 
in my judgment, the important defect that it is adjusted 
only for a very short tube. If this objective could be 
corrected for the ten-inch tube, and made to work as well 
on this as it does on the short tube, I am sure that it 
would be found to compare favorably with the majority 
of fluorite apochromatics, although the latter cannot be 
purchased for less than double the price which is at 
present charged for this objective. — From Presidential 
Address Befoi^e the London Quekett Club. 

Second-hand Microscopes. — Beck high class Binocular 
with 1 1-2, 2-3, 4-10, 1-5, and 1-10 oil immersion lenses with 
complete outfit is offered for about $80, it being but a frac- 
tion of the original cost. Also many other microscopes. 
Clarkson and Co., 28 Bartlett's Buildings, Holborn Circus, 
E. C. London, England. 
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Notes on Microscopy. 

JOHN H. COOKE. 

Against Rust. --In biological laboratories, where the 
microtome is in constant use, it is of importance that the 
edges of the microtome knives should be kept in as per-^ 
feet a condition as possible. To prevent dulling of thcj. 
edge, which results from oxidation, the knives should be 
kept immersed in a one per cent solution of carbonate ^(^ 
sodium. This treatment will not only prevent their rush- 
ing, but will also render them perfectly asceptic. .^^^ 

Yeasts. — Dr. Buchner's recent discovery that the b^-^ 
coholic fermentation set up by the yeast plant, is due^^fjC^ 
the chemical power of an amyloyte acting in a mannj^ 
similar to digestive ferment, caused a sensation amf^l^^ 
those who had hitherto held that the action of ygAgjif 
could not be dissociated from the living plant. To ^Pfl}^ 
onstrate the action of this ferment, the yeast cells sljgu},^ 
be thoroughly disrupted by grinding them up with qv^^i^.tj^ 
sand, and, subsequently, be submitted to a pressifj^g ^^^ 
about five hundred atmospheres. Some few cell^, .p^j^jj 
escape destruction in this process, and these 8hq,ij.l^^]:jg, 
searched for with the microscope, and either disrup^^pcj^p.r. 
removed. The resultant powdered mass will act si^rpjpM^y^ 
to untreated yeast, thus showing that the ferment^J<j\{^ 
action hitherto attributed to the living cell is, in^y/jgy^y, 
due to a fermentative enzyme. ,jj ,,,1 ..^.^^^ 

The nucleus of the malarial parasite has bee^^ dj^ng^qp- 
strated by Ziemann with the aid of a new staip^^^Qpaj^tj^ 
ing of a mixture of a 1 per ct. watery solution of j rj^c f^p:^ 
methylene-blue and a 1 per cent watery solutiqp ^J SPj?rt^/t 

Objective. — At a recent meeting of the R^jjal^J^jfo- 
scopical Society of London, Mr. E. M. Nelsop.,j^ljijij^ijtp^^ 
a new objective by Zeiss, called a ''planktopj-flej^ekfjC^ffif^^' 
a low-power water immersion objective, de8igi;^j^^j^(y:,,}iflpj 
in examining living objects in water. ^^ nf^iJv/ jidid 
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Fibres. — Vegetable fibres may be distinguished from 
animal fibres by treatment with iodine and dilute sul- 
phuric acid. The former take a characteristic color,either 
yellow or blue, while the latter do not. The re agents 
should be prepared as follows : — Dissolve one part of 
potassium iodide in one hundred parts of distilled water, 
and add an excess of pure iodine, so that the solution 
shall always remain saturated. Mix one part of distill- 
ed water with three parts of sulphuric acid, and, when 
cool, add two parts of Price's glycerine. Both re-agents 
should be kept in glass-stoppered bottles, and as they are 
liable to change they should be occasionally tested on 
known fibres. These re-agents, applied under the micro- 
scope, afford a means of determining the species from 
which the fibre is derived.. To do this, some cells should 
be separated, extended on a glass slif),and slightly moist- 
ened with glycerine." The length and breadth may then 
be determined with a micrometer, and note should be 
made, at this stage, of the shape and degree of taper of 
the cells. Allow a small drop of the iodine to flow under 
the cover, removing any surplus with blotting paper. As 
soon as the iodine has penetrated, apply the sulphuric 
acid in the same way, carefully watch the results, and 
compare them with the action of the re-agents on known 
fibres. 

Section-lifter. — A cheap and effective section-lifter 
may be made by hammering out flat the end of a copper 
wire of one-eighth inch in diameter and four inches long. 
The hammering should be done on a smooth iron, and 
when it is of the requisite width it may be trimmed with 
a pair of scissors and smoothed on a whetstone. 

Rook Powder. — Miss Catherine Raisin writes: "On 
certain structures formed in the drying of a fluid with 
particles in suspension," in which she described the many 
interesting forms that the powders of various rocks ex- 
hibit when mounted in water and dried. These forms are 
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classified. Some suggestions are made as to the possible 
explanation they afford of the origin of many of the 
structural characters of rocks in nature. 

Varnish. — Excellent finishing varnishes may be made 
by well mixing on glass artists' oil paint with gold size. 
Only sufficient for immediate needs should be mixed at 
one time. Sealing wax, dissolved in alcohol, is also use- 
ful, but only the best wax should be used, otherwise the 
varnish is liable to chip and leave the glass. 

Washing. — Dr. G. H. Bryan suggests the following de- 
vice for the more effective preparation of desmids, dia- 
toms, and other minute mounting material. The removal 
of all traces of acid necessitates frequent washings and 
decantations of the residues. It is, therefore, important 
that the vessel in which these operations are performed 
should hang vertically, otherwise much of the residue 
rests against the sides of the vessel and gets carried 
away during the decantation. Dr. Bryan gets over this 
difficulty by suspending the test-tube by a U-shaped 
piece of wire across the base of which an india-rubber 
ring is fixed. The test-tube is placed in the ring, the 
elasticity of which allows the tube to hang perfectly free- 
ly. The precipitation of the diatoms is hastened if the 
tube be set swinging slightly. The device will also be 
found useful for washing andcollecting the insoluble res- 
idues of limestones and other rocks. 

Cross-sections. — Cross-sections of fibres may be ob- 
tained by glueing together a mass of the fibre, bedding 
in paraffin or by rolling them like a cigarette in a piece 
of sheet wax. When cut, the mass of mixed sections is 
placed in benzole or alcohol, when the wax soon floats on 
top and may be poured off. 

Mounting. — The following method of mounting in 
balsam on the cover, and backing up with black varnish, 
will be found useful for such objects as foraminifera,min- 
erals, seeds, etc. Cement a thin glass-cover to a slip by 
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applying a little balsam to the edge of the cover, and ac- 
curately centre it on the turntable. Place and arrange 
the objects on a thin coating of balsam in the centre of 
the cover. When dry and set, the objects may be com- 
pletely covered with balsam and pat into the dry oven 
until hardened. If the objects are white a layer of Bruns- 
wick black is now laid all over the balsam ; if the objects 
are black white zinc cement should be used. In either 
case care should be taken to lay them on in thin coats, 
and allow to dry in the open air before the next layer is 
applied. Now remove the glass-cover from the slip by 
slightly heating it. It may now be turned over and mount- 
ed on the cell designed for it. Gelatine dissolved in 
water, with enough alcohol added to liquefy it from the 
jelly state, is a good preparation for fastening the cover 
to the cell. — Knowledge, 



The Celloidin Process of Section-Cutting. 

H. WAI.KER. 

There is some diversity of opinion as to the relative 
merits of celloidin and paraffin for imbedding purposes. 
The latter is, undoubtedly, the most universally used, 
and, in the hands of ari expert manipulator, produces very 
brilliant results. I have usually found that, when one 
begins with paraffin, it is rarely discarded for any other 
substitute, and the same applies pretty much to the use 
of celloidin. Still, there are exceptions, and the student- 
must be guided pretty much by individual experience. 
Thus, I have found that when there is a chitinous integu- 
ment of more than average hardness, as in some bees, it 
is very apt to break away from the surrounding celloidin, 
and the entire section will often drop out. It has not suf- 
ficient hold upon the polished surface, and, under the im- 
pact of the knife, pulls away. For such preparations, I 
recommend paraffin. Again, though very penetrative in 
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a thin condition, it is not so iti its more viscid form, and 
it is necessary very frequently to cut the material small, 
and open up closed cavities wherever possible. Still, for 
insect preparations, cytological, and embryological work 
generally, it is by many good workers preferred to para- 
ffin, provided time is no object, as the process of infiltra- 
tion is much slower. 

Celloidin is prepared from pyroxylin, and is usually 
sold in the form of hard, horny, transparent shavings or 
chips, but when obtained from Grubler's Laboratory is in 
flat, milky-white, semi-translucent cakes, of the consist- 
ency of cheese. In this condition it smells strongly of 
ether, and, on exposure to the air, shrinks and dries to a 
horny consistency. It is perfectly soluble in ether or ab- 
solute alcohol, and in some essential oils, but not in the 
slightest degree in rectified spirits. The objects to be 
cut are prepared by infiltration, and for this purpose the 
celloidin must be dissolved in equal parts of absolute al- 
cohol and ether, forming, practically speaking, a collo- 
dion. It should be of at least two consistencies — the one 
quite thin and watery, the other thick and syrupy. Noth- 
ing having a vestige of aqueous matter must come into 
contact with the solution. 

Method of Preparation of the Object, — Cut the fresh 
tissue into pieces corresponding with the required size of 
the sections, and after fixation thoroughly dehydrate in 
absolute alcohol. This must be as carefully done as if 
paraffin were to be used. The thorough expulsion of all 
aqueous matter must be complete. The object may then 
require passing through a bath of equal parts of ether 
and absolute alcohol,if of a particularly obstinate nature; 
but this will not be necessary with the average run of 
material. And I may as well say here that the material 
may be stained previously or not : but it is much prefer- 
able to do the staining after cutting. The reason is not 
far to seek. It is then easy to stain the object success- 
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fully, and to observe the selective action of the reageut. 
If stained previously, picro-carmine or hsematoxylin are 
to be preferred. I shall have more to say about this 
part of the process later. 

Infiltration, — The objects may now be immersed direct 
from the alcohol to the celloidin solution, using the thin- 
ner of the two, in which they may remain any length of 
time ; the longer the better. 

Specimen tubes Sin. by lin. are useful, and need not be 
kept tightly corked, for the gradual evaporation of the 
solvents will thicken the celliodin, and bring it nearer the 
desired consistency. See that all air-spaces in the speci- 
men are opened, and, as the solution diminishes by evap- 
oration, add a little of the thickest grade until the whole 
is of the consistency of treacle. As to the time that the 
specimen should remain in the celloidin bath, everything 
depends upon its nature. Small flies, insect-heads (for 
preparation of the eyes), and spiders, from a week to a 
month ; muscle, skin, liver, kidney, lung, embryo of chick, 
amphioxus, marine worms, three to five days ; very small 
or easily-penetrated objects, such as marine sponges, 
twenty-four hours. 

Congealing the Mass. — While infiltration has been pro- 
gressing, prepare a number of discs of close, hard-grain- 
ed wood, from Jin. to Jin. diameter, and Jin. thick. Soak 
these thoroughly in the celloidin solution — in fact, treat- 
ing them exactly as described in the foregoing paragraph, 
and then allowing them to dry in the air. Take a slip of 
ordinary thin writing-paper and make a thimble, having 
a wood disc for a closed end, and gumming the overlap 
with a narrow strip of gum arabic solution, but do not 
gum it to the block in any way, so that it can afterwards 
be rolled off without difficulty. When the gum is dry, 
dip the thimble in thin celloidin, and pour enough thick 
solution in to cover the bottom for the depth of Jin. Half- 
fill one of the specimen tubes with rectified spirits, or 
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better still, 70 per cent alcohol, and, with a pair of 
tweezers, gently lower the paper thimble, or mould — for 
such it is — into the alcohol. Leave it until the celloitlin 
has turned milky white, and, in point of fact, returned to 
the original consistency of the cake celloidin. The ob- 
ject of doing this is to prevent the specimen when put 
into the mould from touching the wood, and so enabling 
the operator to cut sections down to the uttermost layer, 
which would obviously be impossible if it rested on the 
bottom. If the wood had not been previously soaked in 
solution, multitudes of bubbles would rise when submit- 
ted to the action of the spirit, and become imprisoned in 
the congealed mass, rendering it spongy and yielding to 
the knife. Now remove the mould from the spirits, dry 
oflf the alcohol, put a drop or two of thin celloidin on the 
floor of the cylinder, lay the specimen carefully thereon, 
seeing that it stands isolated, and pour enough thick so- 
lution over to well cover it. At this stage, provided the 
whole is of a good stiff consistency, I have transferred it 
at once to rectified spirits; but in every case the precau- 
tion must be taken of exposing it beforehand to the air 
for a short time — half an hour is not too long, so as to al- 
low a skin to form, which will prevent the alcohol acting 
too rapidly and breaking up the mass. The celloidin be- 
comes more and more opaque, finally, in the course of an 
hour, turning white and waxy, when the paper may be 
easily peeled off, and the whole, with the wooden disc at- 
tached, and which must on no account be detached, can 
then be kept indefinitely in spirits until required for cut- 
ting. Bolles Lee recommends that the imbedded object 
be kept for some days under a tight-fitting bell-jar, al- 
lowing fresh air to have accsss daily, before transferring 
to the alcohol bath, but I have never found it necessary. 
Other methods have been recommended for hardening the 
mass, upon the successful issue of which the after cutting 
largely depends — chloroform, for example, which not only 
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hardens but makes the mass quite transparent ; and some 
workers go to the extent of freezing the congealed mass 
during cutting. I have tried all methods, and recom- 
mend the student to do the same, selecting the process 
he finds in his hands the most successful. If any diffi- 
culty be experienced in obtaining colloidin, common col 
lodion will give the same results,and the method of prepa- 
ration does not differ from that given above. The two ma- 
terials are almost identical, but the former is more con- 
venient for use. Let me caution the student against the 
adoption of methylated spirits. As ordinarily sold, it 
contains mineral naphtha, which renders it quite unfit for 
histological work. Rectified spirits is the safest, or alco- 
hol of 70 per cent. If the imbedded objects are not re- 
quired for immediate use, the paper can be left on and 
particulars written thereon with a lead pencil. 

Cutting, — Very good work can be obtained with the 
Cathcart microtome and a good razor. It is not within 
the province of this paper to deal with the machine em- 
ployed — it is taken for granted that the student has had 

experience in this direction. But a microtome must b( 
used that will permit the flooding of the mass with alco- 
hol, or enable it to be cut under the fluid. The instru- 
ment mentioned is cheap, costing some $4 without th( 
ether spray, and I have cut many thousands of section! 
with it. The celloidin block with its imbedded objed 
must be clamped in the vice (which is where the woodein^ 
base comes in handy), and trimmed to a square form, bu'fc 
not approaching too close to the specimen itselt. A^ 
truncated pyramid offers the greatest resistance to the 
knife, for celloidin is elastic, and is liable to give under 
the impact of the cutter. It is tO overcome this that the 
mass is sometimes frozen. It is an absolute essential 
that both the knife audthe mass be kept well wetted with 
alcohol, and the sections as cut must be floated into saucer 
of the same. The squared block should be set in the 
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microtome so that it will encounter the knife cornerwise, 
and the cutter must be used with a combined forward 
and transverse movement. If it is desired to mount the 
sections serially, they must be laid with a spatula on a 
glass slip kept wetted with alcohol in rotation as cut, and 
touching each other, which brings us at once to the 
making of serial sections. 

Serial Sections. — Celloidin is particularly suitable for 
this department of microscopical work, and the method is 
surprisingly simple and eflfective. Transfer the sections 
as cut to a shallow, dat porcelain tray, the bottom of 
which is just covered with 7ozof alcohol, or they maybe 
laid on blotting-paper similarly wetted. Take every care 
that they do not float about and mix,and when some forty 
to fifty have been cut, arrange in a long ribbon on a 3 by 
1 slip wetted with alcohol, and almost the full length of 
the slip. Let the squares of celloidin just touch each 
other, lifting into position with a fine copper or alumin- 
ium spatula. With a glass dipper allow a drop or two of 
absolute alcohol, to which has been added the slightest 
trace of water to trickle over the sections; and after 
draining it off, with a second dipper drop a little very 
thin collodion or celloidin solution over them, spreading 
it thinly with the glass rod. This is quite simple, and 
the sections are not easily displaced. 

When the entire ribbon has been thus covered, and the 
solution has been skinned, transfer the whole to the 70 
per cent alcohol bath, when in a minute or two the long 
ribbon can be lifted with a scalpel, trimmed, and peeled 
off. Proceed in the same way with the others until a 
consecutive series of ribbons is obtained. These may be 
cut in two, and arranged in the form of a rectangle, one 
row below the other, measuring IJ by 3J if intended for 
ordinary slips, or 2 by li if for the wider glass. With 
the dipper, cement the strips together in one compact 
film, exactly as described for the ribbons, transfer to 
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the alcohol bath, carefully strip off the film, and trim it 
round with the scalpel. The film mu«8t be removed from 
the glass, or the air imprisoned beneath will prevent its 
satisfactory mounting. In any case, it must be detach- 
ed for staining. 

Staining. — The stain par excellence is Delaf eld's hsema- 
toxylin, and as it is well-nigh impossible to purchase 
this valuable reagent properly prepared, I append the 
classical formula : — Make a saturated solution of am- 
monia alum in distilled water, and to 100 cubic centime- 
tres add Igr. of the finest hsBmatoxylin crystals dissolved 
in 5c.c. of absolute alcohol. Place this mixture in an un- 
corked bottle and expose to daylight for a week, then add 
25 cc. of pure glycerine and a similar quantity of methy- 
lic alcohol. Shake thoroughly together, and expose to 
light until the solution has deepened to an intense claret 
color, keeping well corked ; filter ; in a month, it is ready 
for use. It decomposes in time, but may be refiltered. 

The action is rather peculiar, insomuch as the film 
itself does not very readily take the stain, which is more 
than I can say for any other. Picro-carmine hopelessly 
dyes it, the anilines do the same, and if any such are re- 
quired to be used, the object must be treated before im- 
bedding. Use a weak solution and stain slowly — the ac- 
tion is far more selective, and can be checked at any stage. 
Slightly overstain the preparations. The proper strength 
is about five or six drops of the above solution to the 
watch-glass of water. Wash the sections and transfer 
to a good bulk of the stain,and turn the film occasionally. 
Ten to twenty minutes is usually ample ; then wash in 
water, and transfer to a saucer of weak acetic acid. This 
decolorizes the film completely, but must not be allowed 
to act too long, or the color of the . sections will suffer. 
The celloidin often retains a slight violet tint, in itself 
not at all detrimental. 

Clearing and Mounting. — Unlike paraffin, celloidin 
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does not require dissolving out. It possesses the rare 
quality of becomming as clear as glass, and quite invisi- 
ble in the finished slide. First dehydrate on a slip by 
running slightly-diluted absolute alcohol over the section, 
and drawing off at one corner of the slide. It is prefer- 
able, and, in case of serial sections, absolutely necessary, 
to lay a thin cover-glass over the preparation, and allow 
the alcohol to run between by capillary attraction. The 
dehydration need not be very thoroughly carried out if 
the cleaning is done with carbolic acid, which I strongly 
recommend. The white crystallized acid must be used, 
and, if manipulated in the following manner, no disagree- 
able effects will result. Never allow it to touch the skin 
— it burns badly ; and, above all, do not leave it about, 
but keep it under lock and key. Take a common flat 
spirit bottle, nearly fill it with hot water, and, after cork- 
ing tightly, lay it on its side. 

On this place the slide, with the covered section, and 
plenty of the strong alcohol between the glasses. Strew 
a few crystals of carbolic on, say, the left edge of the 
cover ; they will instantly melt, and by the application of 
a bit of blotting-paper to the opposite edge, the oily 
liquid may be drawn under. The milky-white celloidin 
rapidly becomes beautifully transparent, and when all 
trace of cloudiness has disappeared, the cover may be re- 
moved, and the now stiffened section transferred to a 
covered pot of xylol. Use the xylol freely to get rid of 
the carbolic, for I have known it to alter the color of the 
stain to a warm brown if not removed. If the clearing 
is carried out without using a cover-glass, the section 
wraps and twists badly. It occasionally happens that 
the sections stick to the slip or cover. This risk is mini- 
mized by keeping the film moving slightly, but with or- 
dinary care there is not much risk of breakage from this 
cause. Various oils may be used for clearing ; oil of 
cedar-wood, for example. This is very slow in its action. 
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but simple to use. After dehydration, pour enough over 
the cover, or lay the whole slide in a bath of oil. It will 
creep between the glasses in a night usually. Cajeput 
oil may also be used, but clove oil dissolves the celloidin. 
The sections may be kept in a tightly-closed tube of 
Canada balsam dissolved rather thinly in xylol, and after- 
wards mounted in the usual way in a thicker grade of the 
same medium. — English Mechanic. 



A Method of Making Type Slides for Opaque Objects with 

Removable Cover. 

D. BRYCE SCOTT. 

The first step is to prepare the photographed botto 
on which the objects are fixed. This can, of course, b 
prepared to any size or pattern, according to the require 
ments of the mounter. For my own purposes I prepar 
a slide having its surface divided into 300 spaces of vary 
ing sizes, which is constructed thus : — 

1. Take a piece of black cardboard 32J inches lonj 
and \\\ inches wide. Scale off 20f inches into 25 divi 
sions lengthways, then scale off 6i inches downwards iut( 
12 divisions, making the first division downwards th( 
same breadth as the 25 divisions along the top, whicl 
will thus become squares. Gradually reduce the size o 
the remaining divisions downwards, until those in the las^ 
line are only \ the breadth of those in the top line. Then 
number the spaces in the corner from 1 to 300. All the 
lines and figures are to be made with china white dis- 
solved in water, with suflScient gum added to make the 
white adhere when dry. Reduce to f in. wide and 2 1-16 
inches long. The printed photos are next pasted upon 
ordinary portrait photo cards, and burnished. They are 
then varnished by pouring a thin filtered solution of 
shellac over them, and allowing it to dry. Unless this is 
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done the slightest scratch will show on the photograph, 
which is very delicate, and will not stand much rough 
usage. The shellac preparation used by photographers 
to pour over tin types will be found best for the purpose, 
as it dries very quickly. 

Cut the cards on which the photos are mounted to the 
standard size, 3 inches by 1 inch, taking great care to en- 
sure that the background is exactly centred on the card. 

2. Take a slip of dry and well-seasoned bay wood or 
mahogany, 3 inches long, 1 inch wide, and 1-16 inch thick 
(thinner or thicker if required). Glue over the strip on 
each side a piece of manila paper of good quality, using 
liquid glue, and dry under a flat weight. 

When dry cut out the centre of the wooden slip, leav- 
ing a strip ^ inch wide on each side, and 5 16 inch at each 
end. Then smooth down all the roughnesses with fine 
glass-paper, and blacken all over with lamp-black in al- 
cohol. Add sufficient shellac to the alcohol to make the 
lamp-black adhere to the cell, but not enougli to make a 
gloss. 

3. Glue the photographed bottom to the wooden cell 
with liquid glue, and dry under a flat weight. 

4. Place a thin glass slip, 3 inches by 1, of best quali- 
ty, with ground edges, on top of the cell. 

5. Take a slip of manilla paper, about 3 inches long 
by 2 J inches 'wide, moisten with a sponge, wrap it round 
the cell and glass slip, and glue the edges on the back of 
the photographed bottom. Be very careful that no glue 
touches the glass-cover. All the manilla paper used in 
the preparation of the slide must be dampened but not 
soaked ; the damp paper stretches and works better. 

6. Take a strip of manilla paper, 1 inch by about 6^ 
inches long, damp and glue it, and paste over the lasc 
strip. This strip will go right round the long diameter 
of the slide. No glue must be allowed to touch the glass 
cover where the paper goes over it at the ends. 
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7. Cut a piece of manilla paper to the size and shape 
of sketch No. 1. Damp and glue it, and wraparound the 
slide, folding the corners over neatly. 

None of the edges of these three thick papers (para- 
graphs 5, 6, 7) must overlap, or the surfaces of the slied 
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will be uneven when finished. Trim the papers to the 
exact size when the liquid glue is on the paper. 

8. Glue on a strip of thin black paper (black tissue) 
cut to the size and shape of sketch No. 1. Thin the glue 
with a little water, just thin enough to prevent the paper 
tearing when it is brushed on. 

9. Glue on a similar piece of black paper, cut as in 
sketch No. 1, making them join on the opposite side of the 
built-up cell. 

10. Cut a piece of thin black paper, 3 inches by 1, and 
glue over the last-made joint. Press the finished slide 
between two flat surfaces, such as a table and a piece of 
smooth hard wood, to squeeze out all the air cells in the 
moist paper. Put it away to dry for two or three days. 

11. When the cell is dry, cut out the centre of the 
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surface on the side having the glass-cover (see paragraph 
12), 2 and 3-16 inches long by finch wide,leaving about J 
inch on each side and 5-16 inch on each end. Then cut 
off one end 1-16 of an inch on top and 1-16 inch on the 
end of the cell. This will allow the glass-cover to be 
pushed out through the slot thus made at one end of the 
slide. If there is no glue on the glass it will come out 
quite easily when you press it with your thumb and slide 
it towards the slot ; or it can be pushed out from the op- 
posite end with a blunt needle pierced through the paper. 
Do not use a sharp needle, or you will crack the slide. 
Before cutting the slot in the end of the slide, measure 
both ends accurately and cut the widest end, as the^lass 
slips are frequently a little wider at one end than at the 
other. Grind the corners of the end to be pushed in on 
an oilstone: this will prevent the usually sharp corners 
of the glass from tearing the paper when it is pushed 
into place. 

12. When building up the slide keep sketch No. 2 in 
front of you and work in the same way. By this means 
you will always know which is the top or glass-cover side, 
as the bottom is the side on which the last strip, 1 by 3, 
is pasted (paragraph 10). 

13. Take the glass slip out, and replace it with a strip 
of mica or thin tin. Blacken the edges where cut, and 
put aside for an hour for the black to dry. Then replace 
the glass slip, and put aside in a warm place (not hot) for 
five or six days, to thoroughly dry and season. If allow- 
ed to dry without the glass slip being in place, it will 
be sure to warp. 



Card. — Qualitative, Quantitative and microscopical urin- 
alyses, urinary calculi, gonococcus, urine for diagnosis of 
typhoid, sputum for bacillus tuberculosis,analysis of water, 
vinegar, milk, tests for arsenic in wallpaper, etc. — JV, H, 
Ohler, Portland^ Me, 
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A Spherical Rotifer. 

WITH FRONTISPIECE. 

A remarkable rotifer, Troehosphsera solstitialis, found 
in the Yangtsze Kiang river at Wabu iu August, 1892,by 
Surgeon Gunson Thorpe ; in the Illinois river in August, 
1896, by Dr. C. A. Kofoid; was taken in a pond nearLake 
Erie in 1898. The anatomy of the animal is extremely 
simple and beautifully displayed, all the organs, usually 
so indistinct and closely packed together in rotifers, being 
here spread out and suspended in the transparent sphere 
in the most delightful manner. The ciliary wreath en- 
circles the sphere above the middle, leaving the usual 
dorsal gap, and dividing it into two unequal segments, 
the larger oral segment containing all the organs,and the 
smaller aboral segment having nothing at all. Close be- 
low the wreath on the ventral side is the mouth and mas- 
tax (m); a long thin oesophagus leads into the alimentary 
canal, which is suspended in the centre of the sphere. 
This canal has about its middle a single small knob-like 
outgrowth or gland, makes half a corkscrew turn, and ends 
in a cloaca (cl) which apparently opens also on the ven- 
tral side. In all other rotifers without exception having 
a cloaca this organ opens on the dorsal side. Surgeon 
Gunson Thorpe was so impressed by this anomaly in his 
new species that, rather than admit that this was a new 
departure, he preferred to declare that the side on which 
both the mouth and cloaca open is really the dorsal side 
of the animal. But then the usual dorsal gap in the cili- 
ary wreath and single dorsal antenna (d. a.), which are 
both very distinct, would in this animal be situated on the 
ventral side. However, there is a better way out of the 
diflBculty, the cloaca is only apparantly ventral when in 
reality it is dorsal. In the rotifers having no foot there 
is no clear indication as to where the dorsal side begins; 
the best explanation in this case is to say that the ven- 
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tral side ends just before the cloaca, and to call the whole 
tract, from the gap in the trochal wreath to the eloacal 
orifice, dorsal. In this way the cloaca and all other or- 
gans will appear in the usual position which obtains 
throughout the class. 

The flat ribbon-like ovary (ov) is suspended between 
the body wall and the stomach (st) and opens by a thin 
walled oviduct in the cloaca. The lateral canals (1. c.) are 
attached on each side close to the walls of the sphere, 
and appear to open in a small contractile vesicle (c. v); 
their apparent connection with the nerve threads of the 
lateral antennae (1. a.) does not appear to be real or or- 
ganic, but only accidental. The red eyes (e), with crys- 
talline lenses, are present, situated on the ciliary wreath 
in a line at right angles to the mouth. The nervous sys- 
tem is very distinct, and can be beautifully studied in this 
animal ; the brain ganglion (br) is seen just above the 
mastax, sending long and short nerve-threads (n) across 
the body cavity to the dorsal and lateral antennae, to the 
ciliary wreath, the eyes, and all other organs. Two long 
and two short gastric glands are attached at the apex of 
the stomach, and four or five pairs of small muscular 
bands (m. b.) are arranged just below the ciliary wreath, 
by means of which only this zone can be slightly con- 
tracted. In size and shape it is like a young volvox glo- 
bator, with perfectly transparent integument. — Q, C. 
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EDITORIAL. 



Adulteration of Insect Powder. — Two out of five brands 
of insect powder examined by E. J. Huber, were found to 
be adulterated with ground oxeye daisy flowers. Experi- 
menting with this adulterant, he found it to be entirely de- 
void of insecticide properties. 

A "Double Serum.''— Dr. J. Honl (Wien. Klin. Rund.) 
has undertaken to produce a ''double serum" for the treat- 
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ment of mixed infection with diphtheria and streptococcus 
bacilli by rendering- animals first immune ag-ainst diphthe- 
ria and thenag"ainst the streptococcus bacillus. The serum 
prepared from the blood of such animals will, he expects, 
serve to render the patient who is treated with it immune 
to both the bacilli. 



MICROSCOPICAL MANIPULATION. 



The Microscopic Diagnosis of Trachoma. — Snydacker 
(Medicine, Apr., 1899) states that the classification of tra- 
choma has hitherto been so loose and uncertain as to ren- 
der definite lines uncertain. Any form of follicular in- 
flammation of the conjunctiva which resisted treatment 
and persisted for any length of time has been reg"arded a 
form of the disease. Snydacker claims the etiologic factor 
of trachoma is constant, and its recog'nition only assures 
us of an'accurate, certain and scientific diag'nosis. In this 
view, he is not supported as yet, althoug-h his previous 
paper is receiving marked attention. According- to Sny- 
dacker, trachoma is due to a capsulated diplococcus, 1>^ to 
2 microns in length and 5 microns in breadth, which is not 
decolorized by the Gram method of staining, and whose 
septum at times has an affinity for anilin stain, causing- the 
diplococcus to simulate a bacillus. The org-anism is con- 
stantly present in the trachoma follicle and secretions, be- 
fore astring-ent and antiseptic remedies have been employ- 
ed. It is easily differentiated from all other g-erms, as none 
other answers to its description. The method employed 
in suspected cases of trachoma is briefly as follows : When 
enlarg-ed follicles are found, one of these is expressed and 
its contents employed. If there are no follicles, the secre- 
tions c.in be examined, thoug-h these are very unsatisfac- 
tory. The expressed follicular contents are spread thinly 
and evenly over four cover-g-lasses ; two of these are fixed 
ten minutes in absolute alcohol, two are fixed in a flame. 
One of each kind is now put throug-h the ordinary Gram 
method of staining-. The other two are stained according 
to the Gram-Weig-ert method, lithium carmine being- em- 
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ployed as the counter-stain. In this way four slides are 
prepared by slig*htlv different methods, whose results 
should coincide. Where lithium carmine is employed as a 
counter-stain the bacteria are shown as a deep violet on a 
brig-ht carmine backg-roung-. As the bacteria are very 
minute, and at times scarce, it may be necessary to search 
a number of fields, Owung- to the affinity of the septum 
between the diplococci for anilin stains, some of them sim- 
ulate baccilli. Around a few of them the g"elatinous cap- 
sule may be seen faintly. The heavily stained elliptical 
bodies are cells, repeatedly observed within the trachoma 
nodule, which resemble myelocytes. 

Emulsions and Emulsifiers. — Each emulsion is exam- 
ined under the microscope four times, the first time within 
twenty-four hours after making',the second time after four 
days, the third time after twelve days, and the fourth time 
after thirty days, the object of the repeated examinations 
being- to ascertain if any changes took place in the size of 
the oil globules on standing-. Changes do take place if the 
emulsion becomes rancid, but otherwise there is practi- 
cally no chang-e, as will be observed later. Decomposition 
or spoiling- of the emulsions must be avoided during* the 
period of the exammations, for otherwise the results will 
be untrustworthy. Spoiling- or decomposition cao be pre- 
vented, where its occurrence is thought possible, by the 
addition of a few drops of formaldehyde solution. 

In making- certain microscopical examinations, a drop of 
water was placed on the slide, the bottle of emulsion was 
well shaken, a g-lass rod was dipped deep into the mixture, 
and the end of this rod was then touched to the water on 
the slide. The water diluted the emulsion so that measure- 
ment of the g-lobules was quite easy. The agitation of 
the liquid was thoug-ht necessary to insure proper com- 
ming-ling-of the g-lobules. The use of the g-la&s rod avoided 
touching- the cork to the slide, which was found likely to 
have at its end some hardened, partially decomposed emul- 
sion. Each specimen was g-iven a number, and the results 
of the examination are g-iven in the Bulletin or Pharmacy 
for June. 
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Staining Tissues. — Picro-anilin-blue is used for lympha- 
tic glandular tissue and for nervous tissues. Five cc. of 
the saturated aqueous solution of anilin blue are added to 
lOOcc. of a saturated aqueous solution of picric acid. Let 
the tissue remain but a few minutes in the combined solu- 
tion. It is often better to use the solutions separately. 
Allow the tissue to remain in the blue solution until it as- 
sumes a pale sky-blue color ; then immerse it in the picric 
solution for ten or fifteen minutes. The nuclei will have 
stained a brig-ht green, and the surrounding- tissue a pale 
pea-green. Like results are obtained in both fresh and 
"fixed" tissues. If the sections are to be mounted in bal- 
sam the picric stain is apt to be dissolved out by the alco- 
hol during the process of dehydration. This can be over- 
come by dehydrating in alcohol in which picric acid has 
been dissolved. If the separate solutions have been used, 
the tissue may be carried direct from the blue stain to a 
one-half per cent alcoholic solution of picric acid, thus 
shortening the process. 



BACTERIOLOGY. 



Tuberculosis Among the Queen's Cows. — A tuberculin 
test was recently madeat Windsor of a herd of forty short- 
horn and Jersey cows belonging to the Queen, and most of 
them were found to react to the test. They were all appar- 
ently in good condition but as a result of the test, thirty- 
two cows appeared to be tuberculous, their temperature 
rising to 104 degrees F. or more ; five cows appeared to be 
healthy, and three were doubtful. The whole herd was 
killed and the carcasses were examined at the Royal Vet- 
erinary College. Of thirty-four animals whose tempera- 
ture had risen above 104 degrees F., thirty-three were 
found to be tuberculous. The remaining animal was not 
tuberculous, but had a diseased uterus. The rise in this 
case was sudden, and did not occur until after the twelfth 
hour. Of four cows which did not react, three were found 
to be free from tubercle, and the fourth had one small 
caseous gland in which tubercle bacilli were found. The 
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two remaining' cows which were classed as doubtful were 
both found to be tuberculous. In the formation of the new 
dairy herd at Windsor, all animals purchased for it will be 
tested, and admitted only when they do not react. 



ItEDICAL HICBOSCOPI. 



Plague Serum as a Therapeutic Agent. — W. Symmers, 
of Cairo, gives a record of experiments made to determine 
the therapeutic efficacy of plague serum ('*Centralb. f. 
Bakt."), carried out at the Serum Institute at Abbasieh, in 
Egypt. Cultures were made from the bacilli of bubonic 
plague obtained from Bombay, and experiments tried on 
guinea-pigs, white rats and mice, and horses. Cultures on 
agar or on bouillon were found to possess little virulence, 
and it was necessary to pass the bacilli through white mice 
before sufficient virulence could be obtained. Cultures 
from these were then made in neutral bouillon or agar 
agar, and measured quantities injected into horses, gener- 
ally into the subcutaneous tissues of the neck. Local 
swelling and inflammation extending to the glands, and 
slight (febrile) rise of temperture followed, but in no case 
was there much constitutional disturbance. After repeat- 
ed injections of sterilized bouillon or agar cultures at a 
temperature of 60 deg. C, or of the living bacilli — some- 
times as many as fifteen injections being given — the jugu- 
lar vein was opened, and the blood thus withdrawn was 
centrifugalized and serum obtained. The minimum fatal 
dose of live cultures being separately determined, quanti- 
ties of serum were now mixed with these, and the mixture 
was injected into the peritoneal cavity of white rats. It 
was found that serum from the horse treated with live cul- 
tures gave but feeble antitoxic power, while the horse 
treated with sterilized agar cultures furnishes the strong- 
est serum, and of this a quantity equal to ^ c.cm. was suf- 
ficient to preserve white rats against the minimum fatal 
dose of the bacillus ; smaller quantities of the serum 
proved insufficient. From all the experiments made it 
was concluded that the antitoxic power of the serum was 
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about equal to that obtained by Yersin at the Pasteur In- 
stitute, and comparable to the sera of cholera and of en- 
teric fever previously prepared by Symmers himself at the 
British institute of Preventive Medicine. On the whole, it 
appears the sera in the present experiments did not have a 
sufl&ciently hig-h antitoxic valve to warrant any hope of 
their being- of therapeutic use in an actual epidemic of 
plag"ue. It was sug-g-ested that for the latter purpose more 
virulent bacilli should be employed, and that the injections 
of cultures thereof should be carried out in larg^e quantities 
and for long-er times on horses, under which conditions a 
more effective antitoxic serum mig-ht probably be obtained 
to serve the purposes of practical treatment in actual cases 
of plag-ue. — British Medical Journal. 

The Cancer Microbes. — Dr, Roux, of the Pasteur Insti- 
tute in Paris, disclaims all knowledg^e of Dr. Bra, the dis- 
coverer of an alleg-ed microbe of cancer, and affirms his 
disbelief in the authenticity of the discovery. Another 
cancer microbe has been described by Dr. Plimmer, of 
London. He claims to have isolated certain micro-orsran- 
isms which, he believes, stand in causal relationship to 
cancerous g-rowths. These org^anisms possess g'reat vi- 
tality, and multiply under conditions which prove fatal to 
most other pathog^enic microbes. They are capable of cul- 
tivation; and inoculation of animals with these cultures, 
Dr, Plimmer says, is followed by the production of carci- 
noma. The org-anism differs in toto from the one describ- 
ed by Dr. Bra, of Paris. 

MI0K0800P1CAL SOCIETIES. 



Royal Microscopical Society.— May, 1899. The presi- 
dent called special attention to two old microscopes. The 
first, which had been presented to the society by Mr. J. M. 
Offord, was sig-ned **Adams," and was a very interesting^ 
model, which filled up a g-ap in the historic collection of the 
society. Its probable date was about 1785-95. The second 
microscope, which had been presented by Dr. Dallinger, 
was full of interest, and evidently constructed about the 
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end of the last century. It was the earliest example of a 
microscope with a rackwork limb in the society's collec- 
tion. Dr. Hebb exhibited, on behalf of Miss Latham,two 
slides of blood which had been stained with methylene blue: 
one was of normal blood, which had retained the blue stain; 
the other was of blood from a diabetic person ; but in this 
the blue had been discharged, probably by the action of 
the g"lucose which is present in the blood in this disease. 
The President reg"retted to have to inform the meeting- 
that Prof. Lionel Beale had been taken ill, and was unable 
to be present to read his paper. Dr. Hebb read a letter 
from Mr. Bryce Scott, who said if any Fellows cared for 
West India dredg-ing-s, rich in Foraminifera, he would be 
pleased to forward them some. The President then, on 
behalf of the society, presented to Mr. T. H. Powell, an 
enlarged framed copy of the portrait of the late Mr. Hugh 
Powell. The President made a few remarks upon the 
theory and construction of eyepieces for the microscope. 
He then proceeded to explain the subject by means of dia- 
grams upon the blackboard, and having replied to various 
questions, he said that at the next meeting it was hoped 
Dr. H. C. Sorby would read a paper on the "Preparation 
of Microscopical Specimens of Marine Worms," and that 
there would be an exhibition of pond life. 

Quekett Microscopical Club. — The 369th meeting May 
19, Dr. John Tatham, president announced that Dr. M. C. 
Cooke had, at the express desire of the committee, most 
kindly written a short history of the founding of the club. 

Mr. C. L. Curties exhibited Reichert's electric warm 
stage, which permitted a constant temperature to be main- 
tained for any length of time within 0.1 degree Centigrade, 
Messrs. Watson exhibited West's dissecting stage, for 
placing over the ordinary stage when the microscope was 
being used for the dissection or examination of objects in 
fluids. F. Enock, gave a lecture on the life-history of the 
Tiger-beetle, illustrated by a number of beautifully-exe- 
cuted slides, shown by the oxy-hydrogen lantern. It was 
a model of thorough, patient, scientific work, and the pic- 
tures were charming. 
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NEW PUBLICATIONS. 



The Scientific Skeleton.— Samuel Blodg-ett, Grafton, N. 
Dak., 1.6 mo. 105 pp. 25 cents. The author in a quiet and 
modest way sets forth very many plausible objections to 
the received scientific teaching's in reg^ard to g'ravitation, 
evolution, tides, winds, movements of the heavenly bodies, 
etc. In contradistinction to the usual objector, he has no 
theories of his own to substitute. He prefers to say we 
do not know to saying- such absurd things as he proves the 
fundamental theories of science to be. He deals with the 
alleg"ations of such astronomers as C. A. Young-, LL. D. 
in a way to command respect and thoughtfulness. Science 
is materialistic in the sense that it takes no account of any 
supposed intellig-ence inhering- in matter. It would smile 
at the idea of the sun being- an enormous personality, self- 
controlled, and accomplishing- its purposes by means of 
the material sun which astronomy studies. Thoug-h Blod- 
gett does not say so, he reasons as if aproper study of the 
sun's activities ought to proceed on a much larger hypo- 
thesis than that the sun is only matter in motion. Suppose 
man were studied solely as protoplasm in motion ! 



MICROSCOPICAL NOTES. 



Bloody Water. — There exists a very small Inf usorian, 
the Euglena viridis, which is capable of enormous multi- 
plication and after spending its youth in green it changes 
at maturity to a beautiful crimson which deeply tinges the 
water in which the colonies live. This bloody water has 
been seen in the White Mountains and it is supposed that, 
by causing great numbers of these animals to grow by 
a psychic power, Moses and the Egyptian magicians pro- 
duced the bloody waters described in Exodus? : 17-24. 

Bleaching. — The peroxide of hydrogen (Marchand) may 
be used with advantage to whiten out the organs of small 
animals. 
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The Teeth on the Labella of the Blow Fly. 

WALTER WESCHE. 
WITH FRONTISPIECE. 

One of the most familiar objects that is mounted as a 
slide for the microscope, is the proboscis of the Blow Ply 
iMusca vomitoria). Probably the most modest collection 
of objects contains a slide. It is used every day as a test 
for low powers, for flatness of field and sharpness of out- 
line, and even familiarity has not diminished our wonder 
and admiration of this marvel of minute structure. But 
in the vast majority of cases, if a microscopist i« asked to 
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show the teeth, a denial of their existence would be re- 
ceived, probably coupled with an assurance that there 
were no teeth, but some minute hairs on the edge of the 
labella which had been mistaken for them. It is a curi- 
osity of microscopy that often,unless it is known what to 
look for, it is quite possible to miss seeing a structure or 
detail, from the fact that its focus is at a diiferent dis- 
tance from some near, yet more prominent object. This 
is precisely the reason, coupled with the fact, that the pro- 
boscis is usually looked at with low powers, why these es- 
cape observers ; they lie at the base of the false or pseudo 
trachesB, at a different focus, and the chitine of which they 
are composed being a light yellow and transparent, they 
are easily overlooked. 

The teeth show between eleven of the false tracheaB,and 
six appear to be double, making a total of sixteen on each 
labellum. With the exception of one at the end furthest 
from the head, they have a cleft edge, thu5< securing two 
points to each tooth, and, one might suppose from this, 
are used for pricking or gently scraping a surface, possi- 
bly with the object of accelerating a flow of liquid. They 
are much thinner than those of the Scatophaga, and not 
round and tooth-like, but riband-like in appearance. The 
bases appear slightly rounded, and from these the teeth 
broaden and taper to a very thin edge — they might be 
compared to a row of chisels, with cleft edges. 

To see them a magnification of three hundred and fifty 
diameters is quite suflBcient — a good quarter-inch power 
would do ; the field at the back of the teeth it rather ob- 
scured by the chitinous support of the labellum, but if 
the bases of the false tracheae are focussed,the character- 
istic edge of a tooth is probably seen, and that once 
found, the rest is easy. The length of the row of teeth 
is three two-hundredths of an inch. — Knotoledge, 
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Experimeots in Feeding Some Insects with Cultures of 

Comma or Cholera Bacilli. 

R. h- MADDOX, M. D. 

On looking over some old slides lately a few were fonnd 
that related to the results obtained by experiments,made 
at two diflferent periods in the year 1885, on feeding flies 
and other iusects with cultures of living comma or 
cholera bacilli. Some of the mounts had been spoiled, 
being overrun by mycelial thread, the specimens having 
been mounted dry. Some of the specimens had been 
lightly stained, others were unstained. As none were 
figured or photographed, it occurred to me that three or 
four, if reproduced, might yet be of interest, if they 
were utilized to illustrate a very brief resume of the two 
articles published in the numbers for August and Decem- 
ber of the Royal Microscopical Journal of the same year. 
Consequently four of the slides have been selected to il- 
lustrate by photomicrographs the following remarks : 

The object with which the experiments were under- 
taken was firstly to ascertain if the comma bacillus was 
pathogenic to insects when fed in ordinary oi^ diluted cul- 
tures on sugar ; secondly, to note if the dejecta contain- 
ed any of the bacilli in a living state ; and thirdly ,to find 
out if cultures could be made from such excreta. 

Of course it was necessary to see microscopically if the 
ordinary dejections contained any curved bacilli. This 
was done by retaining such insects in captivity for some 
time before being fed with the cultures. These cultures, 
which were originally in agar-agar and gelatine media, 
had been very kindly given to me by Prof. E. Klein, P. 
R. S. Wasps, bees, Eristalis , the black beetle and the 
common blue-bottle were chiefly used in the experiments. 
The bee had to be discarded, as curved bacilli had been 
found in it by Mr. Cheshire, though I had not noticed any 
in the evacuations. One wasp was retained in captivity 
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some time,aiid seemed tome to be coDsiderably affected by 
the food, but as two of the four illustrations refer to -the 
blowfly, which is fairly hardy in captivity, one being set 
at liberty after forty days confinement, and fed for many 
days on the cultures, the remark will refer chiefly to thai 
insect. 

For the main particulars of the experiments I beg to 
refer to the aforenamed articles in the Royal Microscopical 
Journal. The insects were generally captured by placing 
a prepared tumbler over the insect, and then sliding stiff 
paper or card-board beneath and transferring the vessel 
to a clean and shallow saucer or plate of glass on which 
a square piece of glass was placed. This served to col- 
lect the dejections passed on it, and was easily removed to 
substitute another on which a small lump of sugar,damp- 
ened with the culture, sometimes diluted, was afterwards 
placed. The microscopical examinations were made after 
scraping up the excreta passed at various periods extend- 
ing even to thirty-six hours and comprising thirty-one 
dejections, by a flattened needle, and mixing them with 
sterilized water on a cover-glass. There was one difficul- 
ty originated by this plan which I fancy led to many of 
the experiments being abortive, as many of the dejec- 
tions were dried up, and the contained bacilli probably 
dead, or killed sometimes by the high temperature. 

Before touching the details it may be as well to state 
that Dr. Grassi found in 1883 that flies which had fed on 
the ova of Taenia solium that had been kept in alcohol, 
passed dejections containing the ova ; also that others 
which had fed on the ova of a Tricocephalus from a plate 
in the laboratory, carried and deposited the ova on pieces 
of paper placed in the kitchen. Dr. Grassi also found 
they could be carriers of the ova of the thread worm, 
Oxyuria. I think that lately experiments have been 
made of a more extended nature in the same direction 
with the plague bacillus, but unfortunately I hav** no data 
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to refer to. N. Davaine had also found that flies carry 
the contagion of infected blood, consequently my experi- 
ments only added another possibility to the list. I found 
that Eristalis te7iax supported captivity fairly well, and 
as it breeds in sewers, I expected it might possess advan- 
tages for these experiments; but this was not the case,so 
the common blue-bottle fly was selected as the best, and 
the following remarks will apply chiefly to this insect. It 
may however be stated that the natural dejections of the 
Eristalis contained no curved rods, and after feeding on 
the cultures, only very few were seen in the evacuations. 
The cultures placed on aniline dyed sugar did not se^m to 
particularly affect them, except to increase the oily 
globules in the stools. Some were allowed their liberty, 
while others were killed to examine the perivisceral fluid, 
when by staining many pale^motionless rod bacilli of four 
or five joints were noted, also a few rather large rods,but 
scarcely a curved bacillus could be found, 

A female blowfly placed in captivity was firstly fed 
with sugar moistened with a watery solution of methyl 
violet for six days, and then seemed extremely feeble. It 
was then fed on sugar damped with a gelatine culture 
which though much broken down, contained abundance of 
commas, but fearing it might be unsuitable,! changed for 
an agar-agar culture not broken down. The fly at first 
fed freely on this, but later a male blowfly was also placed 
under the same tumbler. Both, after feeding off and on 
for six hours, furnished together six dejections. These, 
though much dried, furnished well marked, double or S- 
shaped bacilli, but without movement. The next day the 
flies were seen in coitus, and a little later the female was 
found dead. In the perivisceral fluid scarcely a comma 
could be found. The male was now kept by itself and 
fed from the original agar-agar culture. The daily ex- 
aminations of the dejections did not lead to much, until 
about the seventh day a fair number of the crooked rods 
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were passed, some witL a very sluggish motion, but short 
and dumpy in appearance. A day later, 18 dejections had 
been passed in the 24 hours; these contained little colo- 
nies of the commas, as well as single and double shaped 
ones. The perivisceral fluid of this fly was also examin- 
ed, and in upwards of fifty fields only four curved bacilli 
were found. It is just possible that the few curved ba- 
cilli found in this fluid might have been carried in by the 
scissors used to make the incisions into the integument. 

Another female blowfly was now made the subject of 
further experiments, as no commas were found in the nor- 
mal dejections. It was fed on sugar dampened with agar 
culture that had been inoculated with prepared meat in- 
fusion. Curved bacilli being found in the dejections, 
some motile, an inoculation was made into a prepared 
meat infusion kept at 90 degrees F.; on the fourth day in 
four excreta thirty crooked bacilli were found, but three 
days later scarcely one could be seen. The culture was 
changeH for another similar four days old and used to in- 
oculate a fresh meat infusion, as the former was accident- 
ally upset. This fly was sadly weak on its legs but 
strong on wing. This fresh culture was used to moisten the 
sugar. 

The fly feeding from this freely, passed three liquid 
dejections. Only part of these were used to inoculate a 
clear meat infusion, which gave turbidity after thirty-two 
hours and yielded both long and short undulating rods, 
with only a few single commas, which a weak solution of 
aniline acetate rendered very clear. The fly, although 
much revived, could not crawl to the top of the tumbler, 
hence it was fed from the agar culture, and in two days 
thirty-one dejections were passed; they contained onl}'^ a 
few curved rods, but the mixed dejections were used to 
inoculate a gelatine tube, as I had not yet succeeded in 
inoculating gelatine from the excreta. The tube was 
kept at room temperature 65 degrees Fahr. 
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Two days later there were fourteen evacuations semi- 
solid and one fluid; seven of the former were mixed with 
half of the latter and used to inoculate another gelatine 
tube. The other seven and a half were inoculated into an- 
other gelatine tube which was then heated to fluidity and 
poured out on four sterilized 3x1 slides, covered and kept 
at room temperature. On the third day these were ex- 
amined and only one furnished amongst other growths 
the comma bacilli. The gelatine tube with the seven and 
a half dejections had on the third day a whitish raised 
warty-looking growth with no evidence of the track of 
the needle. This contained crooked rods of all degrees 
of curvatures even to a complete ring. 

An inoculation into meat infusion from the same agar- 
agar culture when examined was found to abound with 
similar organisms. This was transmitted through the 
fly ; at first no curved rods could be found in the dejecta, 
but later on they yielded a fair number of comma bacilli. 
After seven days the fly was fed from the meat infusion 
culture, and passed some of the crooked rods; these were 
inoculated into a fresh meat infusion and in three days 
gave an abundance of bacilli, some in zo-ologoea masses, 
others free and motile. 

The fly had now grown very weak, hence it was fed on 
plain meat infusion, on sugar, on fruit jelly and other 
things, and quickly regained strength. After having been 
in captivity forty days, it was given its liberty as no rods 
were longer found in the dejections. These experiments, 
troublesome as they were, show I think conclusively that 
the comma bacillus can be revived after passing through 
the digestive organs of the blow-fly, but if the dejections 
be dry, or the rods weakly or scanty, there is no great 
chance of a revival by the contamination of food, yet if 
fairly abundant, of strong growth and pot too dried up, 
they may be able to spread disease. — A. M. S. 
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Questions in Regard to the Diphtheria Bacillus. 

M. A. VEEDER, M. D. 

There is no longer any question in regard to the identi- 
fication of the diphtheria bacillus. That has been settled 
beyond dispute. There is much to be learned, however, 
in regard to its varieties, and their behavior under dif- 
ferent conditions in and out of the body, and in associa-' 
tion with other micro-organisms, as well as when present 
alone. For the purpose of such study there are two 
methods, each of which should supplement the other. 
These minute forms of life become known to us, not only 
as they appear under the microscope, but also by the be- 
havior of the diseases which they produce. Thus the 
questions that force themselves on our attention during an 
epidemic become a guide for further microscopical study, 
and it is for the most part questions encountered in this 
way that it is now proposed to mention. 

A very important question is that of the life history of 
the bacillus in the human throat under various forms of 
treatment, and without treatment. Since it has become 
customary with Health Boards to make the duration of 
quarantine depend upon the results of microscopical ex- 
amination of cultures of bacilli from the throats of those 
having the disease and those exposed, there has been a 
tendency to concentrate attention upon this mode of pro- 
pagation from individual to individual. There is no doubt 
that so long as the bacillus is present, even in the ab- 
sence of all clinical symptoms of diphtheria, there is dan- 
ger of conveying the disease, and measures of throat dis- 
infection, and immunization of the person, and quaran- 
tine, should be persisted in until it is certain that all dan- 
ger is past. Attention to detail is important in this con- 
nection. Disinfectant solutions for use in the throat re- 
quire to be righlly applied at sufficiently frequent inter- 
vals, and in such manner as to reach behind the palate 



1899] MICROSCOPICAL JOURNAL. 269 

and into the back of the nostrils, or they will fail no mat- 
ter how well adapted by their chemical and physical pro- 
perties to destroy the bacillus. In like manner the anti- 
toxin, if used for purposes of immunization, requires to 
be of proper strength, and given early. It is safe to say 
that without the use of such measures, and quarantine of 
proper duration, diphthera will inevitably spread. But 
even when all these precautions have been employed 
thoroughly they may fail to eradicate the disease from 
particular localities. In other words the growth of the 
bacillus in the throat, whether in typical or atypical forms 
does not account for the manner in which diphtheria 
sometimes remains endemic in a particular household or 
neighborhood in spite of quarantine and throat disinfec- 
tion. A very notable instance of this sort was reported 
at the Montreal meeting of the British Medical Associa- 
tion last year, and again at the American Public Health 
Association at Ottawa this year. In this case diphtheria 
has continued to recur in a state school in Minnesota at 
frequent intervals for ten years in spite of the most elab- 
orate precautions. In the British Medical Journal for 
April 16th, 1898, at page 1009, it is stated that an atypi- 
cal variety of the diphtheria bacillus, supposed to be the 
cause of the trouble in this school, was found to be con- 
fined strictly to inmates ef the institution, with one ex- 
ception of 24,000 examinations. In other words there 
was no endemic prevalence of anything of the sort in the 
town adjacent, or anywhere else in the state, so far as 
was known, except in this particular school. Presuma- 
bly antitoxin, throat disinfection, and quarantine, were 
all employed with thoroughness commensurate with the 
interest that such a state of affairs, and its wide publica- 
tion, would arouse, and yet the disease continued to recur. 
It would seem evident in such a case that there must 
be some other method of propagation of the bacillus than 
in human throats, and that the culture medium, whatever 
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it may be, mast be located somewhere on the premises, 
harboring and perpetuating the infection so that when 
destroyed within the body of every inmate, reinfection 
from without becomes possible again. The growth of the 
bacillus in media external to the body might very well or- 
iginate atypical forms. But be this as it may, the writer 
as health officer and practising physician, has repeatedly 
been brought face to face with this very question as to the 
life of the diphtheria bacillus outside the body. As a 
rule when the disease has given evidence of a tendency 
to recur in a particular house or neighborhood it has been 
possible to find somewhere about the premises an accum- 
ulation of material obviously adapted to serve as a cul- 
ture medium for this particular bacillus, and so situated 
that effluvia from it would surely gain access to those 
very persons who contracted the disease. 

In any such case it is, as a rule, difficult to secure pure 
cultures of any particular bacillus that may be in ques- 
tion. The varieties present are more numerous than in 
the cultures from the throat so that the one wanted is 
lost in the crowd, and there may be admixture of much 
extraneous matter, if direct inoculation of the culture 
medium is attempted, so that it is difficult to get conclu- 
sive evidence. Thus far the best evidence attainable has 
been the immediate and complete disappearance of the 
disease, when the proper source of the trouble has been 
identified, and effectual measures for its removal by dis- 
infection, or otherwise, have been adopted. 

Still it is possible that definite information in regard 
to the life of the bacillus outside the body may be bad 
experimentally. It should be determined for what leng^th 
of time the bacillus remains alive not only in a single 
culture, but also in a succession of cultures, transferred 
from one to another. This may be done with the vari- 
ous in«Mlia ordinarily employed for such purpose8,or with 
saliva, or pua,or rancuSjOr other secretions from the body. 
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under varying conditions of temperature and moisture. 
Thus the development of atypical forms and changes in 
the virulence of the bacillus due to its mode of life out- 
side the body may be detected by such a succession of 
cultures starting from a single one. 

This is the laboratory side of the question, as yet un- 
worked, except in desultory and fragmentary fashion. 
Leading up to it from the side of the practical work of 
the health board, is the identification of such culture 
material, and its proper disinfection, or destruction. In 
the experience of the writer a drain pipe that is rarely if 
ever flushed completely, and that is crusted over on the 
inside with partly dried filth is specially apt to form a 
medium for the retention and growth of successive crops 
of the diphtheria bacillus. Inoculation may occur in va- 
rious ways, a little expectoration, rinsing the mouth at 
the kitchen sink, for example, may start the process. The 
bacilli implanted in an underground drain, or other re- 
ceptacle that is constantly nearly dry, and never com- 
pletely fiushed, find, these conditions very suitable for 
their growth. The temperature and moisture, and fresh 
accessions of organic matter from day to day are well 
adapted to bring about a series of cultures resembling 
substantially those from tube to tube suggested in the last 
paragraph. In such a case disinfectant solutions may 
run along the bottom of the drain leaving the top and 
sides untouched. Indeed in the case of a very large 
drain of this sort the writer found it necessary to gene- 
rate chlorine in order to disinfect it completely. During 
continuance of infection there is constant liability of its 
diffusion by the partly dried material becoming detached 
and carried by the vapors arising from fermentation, or 
by access of air currents. An instance of this sort that 
came under the observation of the writer was in connec- 
tion with a dry closet system, so-called, in a school build- 
ing. The vaults containing the partly dried excretions 
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were in the cellar, and were cleaned only once or twice a 
year and never disinfected. Under these conditions an 
onthreak of diphtheria among the children appears to 
have been brought about by this material in the cellar 
becoming infected perhaps by particles of partly dried 
mucus containing the bacillus being carried down through 
the ventilating flues which were built so as to pass 
through these vaults. Infection once accomplished pro- 
pagation of the bacillus on a large scale would ensue on 
the plan of plate cultures, there being accessions of fresh 
material suitable for the purpose daily. This being the 
case it would need only some failure of the ventilating 
apparatus to allow the vapors arising to find their way 
into the rooms* most distant from the main ventilating 
shaft and it was in these rooms precisely that the disease 
occurred and spread. An effort was made in this case to 
secure cultures, but the difSculty was that the bacterial 
flora was too abundant, and the particular bacillus sought 
was lost in the crowd, as in other experiments of the 
kind with drain pipes and receptacles having the pecu- 
liarities indicated. 

A very important point in connection with such preva- 
lence of diphtheria as has just been indicated, is the oc- 
currence simultaneously of much ordinary sore throat so- 
called, in which the usual form of the diphtheria bacillus 
appears to be wanting. It has occurred to the writer that 
some atypical variety of the bacillus, of greatly attenu- 
ated virulence, through a succession of cultures outside 
the body, may be responsible for this form of throat 
trouble, often spoken of at such times as sympathetic 
sore throat. I would regard this form of the disease, in 
connection with an outbreak of diphtheria, as clear evi- 
dence that it was becoming endemic in the locality ; in 
other words, that cultures outside the body were in pro- 
gress somewhere in the vicinity. 

Mixed infection, or the association of diphtheria bacilli 
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with streptococci and other micro-organisms, is of great 
Interest because of the increased danger to life, and be- 
cause it may serve to explain at times the failure of the 
antitoxin which does not protect against other toxins 
than that of diphtheria. But these are points of interest 
to the practicing physician rather than the microscopist. 

The fact that the diphtheria, like many other diseases, 
spreads in waves over extensive portions of the earth's 
surface, increasing very largely for a year or two, and 
then subsiding for a series of years, is usually referred 
to meteorological conditions modifying the virulence of 
the bacillus itself, or modifying the conditions on which 
its virulence depends. It may, however, be a question 
for study by the methods of modern microscopy. It is 
possible that the products of the bacterial activity may 
inhibit the growth of these organisms, in and out of the 
body, on a scale large enough to be evident at a glance in 
the statistics showing their epidemic prevalence. In other 
words even when practically left to themselves, as is the 
rule in many parts of the world, they do not increase in- 
definitely but exhaust the material susceptible to their 
attack, and perhaps in a measure originate their own an- 
titoxines. In either case it is a question to be determ- 
ined by the culture methods of the bacteriologist and 
microscopist, ideatif ying atypical and modified forms of 
the bacillus, and their relation to the severity of the dis- 
ease in particular cases, and its epidemic prevalence in 
general. 

Another exceedingly interesting series of questions is 
as to why the bacillus attacks children in preference to 
adults, and certain tissues and parts of the body in pref- 
erence to others. Considerable light has been thrown 
upon these very^diflBcult and obscure phases of the sub- 
ject by modern methods of study of embryology and 
comparative anatomy, bringing out what may be termed 
the developmental relations involved. This is the 
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special field of the histologist aud microscopist, and it 
is likely to be exceedingly fraitfal in the near fnture. 
Comparative pathology is the outcome ; this is just be- 
ginning to be recognized as a part of the medical curric- 
ulum and is likely to answer many questions along the 
lines just indicated in this paragraph. — A. M. S. 



The Detection of Blood by Means of the Guaiacum Reaction. 

EDW. SCHAER. 

The importance of a trustworthy means of identifying 
blood or blood constituents like hemoglobin, methemo- 
globin and hematin in numerous judicial cases and the 
value of a combination, on many rather difScult occasions, 
of the spectroscopic test and of the methods of prepar- 
ing the characteristic crystals of hemin (as described by 
Teichmann^ HoppeSeyler^ Brucke and Preyer), with the 
"ozone-transferring" action of the coloring matter of 
blood towards guaiacum, has induced me, for many years 
to pay special attention to the last-named blood-test. 

While others have mainly recommended to mix the 
blood solutions — (obtained by extraction of a fresh or old 
blood-stain with small quantities of water, either alkaline 
or acidulated with acetic acid) — under suitable conditions 
first with an alcoholic guaiacum solution and then with 
transferable oxygen in the form of hydric peroxide or of 
the analogous compound contained in old and isolated 
turpentine oil (for instance, the liquid of Hunefeld,v. i ), 
and to observe the formation of the so-called "guaiacum 
blue," the method which I have proposed aims at the 
preparation of an intimate and durable mixture of the 
coloring matter of blood derived from the blood stain' 
with guaiacum resin. This mixture may be conserved 
for an indefinite time as a "corpus delicti,'* and at every 
moment strikes a very intense blue color by contact with 
one or another of the liquids containing loosely combined 
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^^gen, provided that errors are caationsly avoided by 
^Ix ^ck experimenis. The proceeding, wanting but a short 
(lanation in reference to the more explicit description 
^he paper quoted, chiefly consists in mixing the blood 
L ution, obtained by extraction of blood stains, with an 
oholic solution of guaiacum resin (or, as it has been 
^ly proposed by O, Dobner, with a similar but weaker 
ution of guaiaconic acid.) It is preferable, in this case, 
use a solution of about 6 per cent of resin instead of 
3 alcoholic guaiacum tincture (1 to 2 per cent) mention- 
by Schonbein as the common reagent, in order to se- 
^ Te an easy secretion of resin in presence of small por- 
^ ^^ns of blood. In this case a milky secretion results of 



e previously dissolved resin constituents, which, in 
ese conditions, partly attract, fix and precipitate at the 
me time the dissolved or suspended coloring matter of 
^ood (either in the state of hemoglobin and methemo- 
obin or of hematin). In this way a mechanical com- 
>nation of the secreted resin with the said blood constit- 
«nts is formed, which process reminds us in some way of 
e well-known method by which some ferments, lik 
epsin, are secreted by means of an indifferent precipi- 
^ute caused in the ferment solution and afterwards ex- 
tracted. If, then, we separate the precipitated resin (or 
"fche above-mentioned constituent acting as reagent) by 
't.horoughly dense filters (especially the newer '^hardened 
"filters** of commerce), the hematin compounds are fixed 
Kyn the surface of the filter in extreme division together 
"with the particles of resin. These filters, when well pro- 
t^ected from light and air even during the filtration pro- 
cess and then cautiously dried in the exsiccator, may then 
lae conserved for any length of time. But a small piece 
of them is wanted, to cause in a few moments an intense 
blue coloration in a porcelain dish or watch glass on 
white paper, after it has been moistened with a little 
spirit of wine, and then a small quantity of Hunefeld's 
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liquid (mixture of so-called "ozonized** turpentine oil with 
alcohol, chloroform and a little acetic acid) has been 
added. This process is equally applicable to bloodstains, 
and to the detection of blood in urine, and other similar 
objects, and may be used as well for the research of re- 
latively fresh blood, as for that of old dry stains, owing 
to the fact already observed by 8chonbein, viz., that the 
coloring matter of blood altered by exsiccation even in 
higher temperatures still shows in unimpaired degree the 
different "ozone-transferring" properties, and even seems 
to act more intensely in some respects, for instance, to- 
wards a mixture of peroxide of hydrogen and cyanine. 

Since the publication of this modification in the meth- 
ods of detection of blood by means of guaiacum, some 
observations on different points of solubility of the red- 
colored blood constituents, especially in dry blood, have 
taken place, which lead to new propositions concerning a 
reliable, very short and direct way for the detection of 
blood, and therefore may be communicated in this 
Journal, after having been briefly related in the pharma- 
ceutical section of the annual meeting of German natu- 
ralists at Brunswick in 1897. By occasion of former 
studies and experiments on the physical and chemical 
behavior of chloryl hydrate, a special solvent power of 
highly concentrated, that is to say, 65 to 80 per cent 
aqueous solutions of the said compound has been ob- 
served, not only for several bodies already known, like 
starch, but also for various very different substances,like 
certain resins, coloring matters, stearoptenes and also 
albuminous matters, especially the coloring matter of 
blood. In fact, experience showed that blood stains 
which have become dry even for a long time on linen or 
other similar materials are extracted in a relatively short 
time by impregnation and contact with a chloral hydrate 
solutirn ot* about 70 per cent and more thoroughly dis- 
solved than by any other treatment. Even blood stains 
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many years old may, by this operation — after a some- 
what longer contact with the solution — be removed to 
such a degree that their trace is but hardly discernible on 
the linen. It may be observed on this occasion that the 
solution of the blood constituents by aqueous chloral hy- 
drate is much facilitated if the blood spots have been 
previously wetted with small quantities of concentrated 
Skcetic acid. The use of this acid is not only admissible 
for itself, as the guaiacum-bhie is not affected by it, but 
even offers a certain advantage concerning a reaction of 
control i;o be mentioned later on. 

Inasmuch as guaiacum resin, as well as the guaiaconic 
acid, specially concerned in the formation of "guaiacum 
blue/' are both easily soluble in the concentrated chloral 
hydrate solution, a simple method may be devised for the 
extraction of blood stnins and Ihe subsequent detection 
of the coloring matter of blood. 

In fact, the guaiacum blood test can be prepared and 
managed on the simplest terms in this way, that first the 
colored spots in question, after moistening with a little 
acetic acid, are extracted either with a 10 per cent chlo- 
ral hydrate solution or directly with a 1 per cent solution 
of guaiacum in aqueous chloral hydrate, containing 10 to 
76 per cent of the latter. In regard to the fact that the 
resin constituents concerned in the subsequent reaction 
show a marked tendency for spontaneous oxidation — as 
is suflBciently proved by the well-known change of color 
in the air and light — this latter method, on the whole, 
seems less preferable than the first named, which con- 
sists in first extracting the blood by means of chloral solu- 
tion and then adding to the resulting blood solution about 
an equal volume of the guaiacum chloral solution. If in 
this process the blood stain has been moistened with 
acetic acid previous to the treatment with chloral hydrate, 
the addition of guaiacum chloral solution to the chloralic 
extract of the stain to be tested for blood will permit a 
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'•Afi^.ni T'^suffixm^ 'naini^a «» 'liL*;^ eajnial pr gjg i L c g off ni- 
'rvbt '^JUf, fir l:wi;4a<*»^- irnri^ 'if uLairnLift'* m. tfc<p respec- 
•;i7*^ *^:*ln ▼^nt!*! ir, ^itux *;an»e % ai*7r* or [*w» nii^iLsebliie 
'•ni^r^i^ja ''*f 'ri* ai:x::iir» oTria^r 'o A«* deiroapocition of 
*:ii#w^ «ti.r*ii h7 ^!i<> ^t^ti^ iiTi'i. ^he aitrroos aritl coloring 
^rukXiki^m., 7:z., sriAia/MaL< *<!!•£ biie er«i in high dila- 
r,t/>tiA, Mnr-^oTer. :f «a* caloral *xurart ^f the stain con- 
t^Ia* ''^tilj r.loo«'L •fi-'t i^iiii'ioa of uhe brownish-Tellow 
jfOAUUSTim chlonl «oIa*ioa no 'Le pal«* re»i liquid derired 
from the »t4kifl will ziTe a pale brown nxixtnr* exceeding- 
ly w^ll adapted for a decL«ire zoae reaction indicating the 
pn^^ieuese of hematin. To th.L» bloo^i gnaiacnm solution in 
a/|a#;Oii4 chloral hydrate a s:ratam of the already men- 
tioned tnrpentine solution of Hun^feld or of an adequate 
•i^lotion of hjdric peroxide * the indi^erence of which Uy- 
ward* gnaiacnm tincture being prmouAy ^ta^ed) is care- 
folly AddeA without mixing ; then an intensely blue and 
rapidly increasing zone appears, with extraordinary sen- 
sibility, in the place of contact and difiFusion of the two 
solutions, while by sudden mixture a less pure blue color- 
ation of the liqnid results. The method may also, in 
snitable cases, be so modified that the blood solution is 
first mixed with Hunefeldg liquid and then added to the 
guaiacum solatioo. This process can just as well be con- 
ducted to obtain a zone reaction or also a capillary re- 
action. 

In cases of extraordinary small blood stains, so as to 
n^fceHsitate, in a certain measure, a microchemical opera- 
tion, or where the respective residue of blood has to be 
U*mUh\ on its natural place, it is advisable to digest the 
Mtain on a flat porcelain dish with strong chloral solution 
(v. n.), liaving first moistened with a small drop of acetic 
tiv.\i\^ and, after an hour's contact, to pour on the digested 
M|M)t first a corresponding small quantity of guaiacum 
(tliloriil solution, and then, after having thoroughly mix- 
«id, a f«w drops of the one or other liquid containing the 
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peroxide. With this method also a more or less intense 
blue coloration is seen to appear on the light-colored an- 
derground. Experience has shown me that even very old 
blood stains and exceedingly small parts of such may be 
identified in this manner, provided a sensible guaiacum 
chloral solution, prepared with quite fresh resin, and at 
the same time a liquid of Hunefeld or hydric peroxide 
solution of right composition and controlled in regard to 
their activity are used. A solution of Hunefeld suitable 
for the purpose may easily be prepared, mixing f . i. 15 
c. c. of turpentine oil, exposed to light and air for a cer- 
tain time (but which ought not to change directly blue in 
the guaiacum tincture), or 16 c. c. of a 3 to 5 per cent 
hydric peroxide solution, free from acids, with 25 c. c. of 
alcohol, 5 c. c. of chloroform and 1*5 c. c. of glacial 
acetic acid. The zone reaction surpasses the other older 
methods of testing by special purity of the blue color re- 
sulting from the formation of the so-called '*guaiacum 
blue ;" besides that this purer color is more durable, ac- 
cording to the fact that in the measure of progressive 
mixation of the active substances of the two layers (hema- 
tin as the oxygen-transferring body, hydric peroxide or 
essential oil as the source of oxygen and guaiaconic acid 
as the oxidablecompound)smallquantities of the intense- 
ly blue colored oxidation product are formed gradually. 
It is true, however, that the '*guaiacum blue," especially 
in the presence of organic reducing agents, is not very 
stable, inasmuch as this compound, to use an expression 
of its first investigator, C, F, /ScAonftem, contains loosely 
combined, movable and active oxygen in the ozonide state. 
The foregoing shows, as it seems, the usefulness of the 
modified guaiacum blood-test when cautiously applied ; 
on the^ other hand, it cannot be denied that the reaction 
is liable to certain misinterpretationg,in cases where some 
other organic or inorganic substances are present,instead 
of blood. It is scarcely necessary to mention in this place 
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the numerous compounds which, as, for instance, nitrous 
acid, free chlorine, bromine and iodine, chromic anhyd- 
ride permanganic acid, peroxide of lead, the ferric and 
cupric salts, quinone, etc., directly color blue the guaia- 
cum resin ; because first of all, many of these bodies are 
exempted a priori in the majority of materials submitted 
to the blood-tests, and secondly, because in their pres- 
ence the liquid extract of a stain to be tested for blood 
would at once strike a blue color when mixed with a lit- 
tle guaiacum tincture before the addition of Hunefeld'a 
peroxide-solution. In regard to these facts, the somewhat 
superficial notice of some text-books, viz., that the guaia- 
cum blood-test is not reliable, '^because many substances 
change guaiacum for themselves," cannot be taken as a 
warning against the use of the said method, since, cer- 
tainly, no careful analyst will ever neglect to avoid mis- 
takes by availing himself of the control-reactions indi- 
cated in each case! Yet, such substances of inorganic or 
organic origin, as share the '^ozone-transferring" quality 
with the contents of the blood cells, viz., the coloring 
matter of blood, might in some single cases lead to a false 
interpretation of the guaiacum-blue-reaction. Among or- 
ganic vegetable substances, bodies of the class of fer- 
ments may be named, as well as hydrolytic ferments 
(enzymes in the stricter sense of the word) chiefly so- 
called oxidizing ferments, as they occur in numerous parts 
of plants, especially in mushrooms and plant seeds, while 
among animal substances in the first line saliva, extracts 
of some organs, the contents of white blood cells and pus 
cells, etc., show analogous properties. These albuminous 
substances of the character of ferment8,existing in vege- 
table and animal cells, and exerting in a more or less 
manifest degree a catalytic and, at the same tim« "oxy- 
gen-transferring" action towards hydric peroxide, strictly 
differ from the coloring matter of blood in that the last- 
named action is cancelled, or at least most strikingly 
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weakened by heating to 100° C, or also by contact with 
diluted hydrocyanic acid. In case the extract of a pre- 
tended blood stain contains such a substance of the class 
of ferments, instead of ingredients of blood, it will cease 
to show the guaiacura-reaction, even after a shorter diges- 
tion at the temperature of the water-bath, and also a con- 
trol-experiment with addition of hydrocyanic acid during 
the extraction of the stain will give essentially negative 
results. 

However, the avoiding of all possible mistakes becomes 
rather difficult in such cases, where the presence of even 
the smallest quantities of ferrous oxide or other ferrous 
compounds can occur, as, for instance, in the testing of 
suspected stains on rusty iron materials. If the rust,even 
in the absence of blood, contains small portions of certain 
ferrous compounds, viz., ferrous carbonate or other fer- 
rous salts, they could, by extraction, be introduced into 
the filtered solution, even in case the latter had not taken 
up any ferric hydrate or basic ferric salt ; yet such an ex- 
tract of a stain, even with the slightest trace of ferrous 
oxide, would cause the guaiacum-blue-reaction after sub- 
sequent addition of guaiacum resin and hydric peroxide. 
A strict distinction of ferrous oxide and of the coloring 
matter of blood is not very easy in such cases, because 
the first-named compound manifests, even in the smallest 
quantities, the same intense *^ozone-transferring"power as 
hemoglobin or hematin, which also contain iron. It will, 
therefore, form the object of further experiments to find 
out how the mentioned casual mistaking in the guaiacum- 
blood-reaction may be eliminated. On occasion of such 
further researches concerning the reaction discussed in 
this paper, the question would have to betreated,whether 
blood, which, after drying up in slow decomposition on 
certain materials, like stone, clay or rough metallic sur- 
faces, and after disappearance of the organic substance 
by the action of air and water, leaves but rusty spots, 
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can generate in these conditions seizable quantities of fer- 
rous compounds. 

The above-described method of extraction of blood 
stains with concentrated solutions of chloral hydrate 
which, as is well-known by this time, are also good sol- 
vents for resins, has induced some experiments in order to 
ascertain whether, by using the process mentioned in the 
first part of this essay, chloral solutions C9ntaining blood 
and guaiacum may, by precipitation with water and sub- 
sequent filtration, give a resinous secretion containing 
blood constituents, showing the mentioned behavior and 
applicable to the guaiacum- blood-reaction after any time 
of conservation. It may here be stated, by the way, that 
the trials performed in this manner have but led to a mod- 
erately satisfactory reHult, probably because even a 
diluted chloral-solution still acts as a solvent on the resin 
in a low, but perceivable degree and besides, as I am in- 
duced to believe, because the coloring matter of blood is 
less easily precipitated by the secreting resin from a 
chloral-blood-solution than from a chiefly aqueous liquid. 
But, notwithstanding the loss of material caused in that 
way, by the use of this method resin-covered filters can 
be obtained possessing the properties quoted in the be- 
gining of this paper. 

Lastly, it may be mentioned that — as it could be ex- 
pected — the guaiacum blood-test executed with chloral 
solution is thoroughly applicable to a control-reaction, 
viz., to the chemical identification of the hemin-crystals, 
which are of high importance injudicial cases. A specially 
pure blue coloration is obtained, when, instead of the or- 
dinary guaiacum-solution of guaiaconic acid in 200 to 600 
parts of chloral-solution (v. s.) is used, and the reaction 
is observed in a glass tube as a zone-reaction. The 
guaiaconic acid, proposed as a substitute for the natural 
resin by O, Doebner in his interesting essay on guaiacum 
resin and ^^guaiacum-blue,'' is just as well liable to spon- 
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taneous oxidation in light and air with changes of color; 
and, according to my observations, its use is more con- 
venient for the described zone- reactions than for experi- 
ments in watch glasses or dishes, where greater surfaces 
get into action. It is, moreover, obvious that this special 
experience cannot interfere with the certainly desirable 
use of the guaiaconic acid, as being the active constituent 
of the resin, in the numerous other guaiacum-reactions. 
I connot but feel convinced that the reactions with gua- 
iacum resin have not, in all respects, met with the consid- 
eration they deserve, neither in general nor in medical 
and pharmaceutical chemistry, so I thought it advisable 
to publish this little contribution to the question in this 
convenient place. — American Journal Pharmacy. 

Strassburg (Germany) Pharm. Institute University, 

Method for Preparing Nucleated Blood in Bulk for Class 

Demonstration. 

T. E. OERTEL. 

No book on microscopical technique which I have been 
able to consult gives a method for preparing blood in bulk. 
For class demonstration it is obvious that by having on 
hand ready prepared material the work will be greatly 
facilitated and a uniformity of result assured which could 
not be expected from the faulty manipulations of untrain- 
ed students to whom blood is usually given- for study 
early in their histological course. 

It is much more convenient for the teacher to dispense 
his preparation from a small vial than to be compelled to 
make ^'smears" for a large class. '^Smears'' are also of- 
ten unsatisfactory by reason of agglutination or crena- 
tion of the corpuscles, excess of serum and the formation 
of fibrin and much care is required in their proper fixa- 
tion, by the usual method of heat, in order that the re- 
sult be not disastrous. 
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These considerations led me to try and work out a 
method which would allow of the staining and keeping 
of nucleated blood in bulk ready for distribution to the 
class and so fixed that there should be but little distor- 
tion of the corpuscles. 

The red blood cell is a delicate structure and some care 
in its manipulation is required. 

If the steps of the method* are strictly followed one 
may be confident of a successful issue. 

Chloroform the animal selected ; a large frog is probaf- 
bly the most convenient ; open the thorax, puncture the 
aorta and allow the blood to flow directly into a small 
glass jar, with ground glass stopper, containing a one 
per cent aqueous solution of osmic acid. The solution 
should be largely in excess of the amount of blood, at 
least fifty times as great. The vessel is now closed and 
set aside for several hours in which time the blood cells 
will have become thoroughly fixed and hardened and have 
settled in a thin layer at the bottom. 

Decant the supernatant fluid and add distilled water, 
gently agitating the vessel until the blood is thoroughly 
mixed with the water. Again decant after sedimentation 
has taken place or filter rapidly through very thin filter 
paper and wash off the filtrate in a small quantity of dis- 
tilled water. 

Next add Bohmer's haematoxylin diluted one-half with 
distilled water. Use no more of this mixture than enough 
to promote quick and thorough admixture with the water 
containing the blood. After a few moments staining fil- 
ter as before, wash the filtrate from the paper by agitat- 
ing in a large dish of distilled water and set the vessel 
aside for an hour or more in order that the nuclei of the 
cells may be well differentiated. 

Dehydration is now accomplished by running the blood 
through various strengths of alcohol beginning with 70 
per cent and ending with absolute, filtration or decan- 
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tation being practiced with each step. Care must be 
taken not to use too small a quantity of alcohol or the 
cells will not be well dehydrated. 

Clear in carbol-xylol (carbolic acid one part,xylol three 
parts), allow the blood to settle in a large test tube or 
conical glass, draw off as much of the fluid as possible 
with a bulb pippete and add thin xylol balsam. 

Keep in a well stoppered bottle and when wanted for 
use shake until the blood is thoroughly mixed with the 
balsam, with a small glass rod transfer a drop to a clean 
slide and superimpose a cover-glass. A neat and per- 
manent preparation is the result.^ — A, M. S. 
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nUKOSGOPIGAL APPARATUS. 



The Power Limit. — S. B. Twitchell (Ohio Med. Journal, 
January 1, 1898), discusses the resolving power of the mi- 
croscope. Up to the present, Nobert's twentieth band,22S,- 
190 lines to the inch, has never been resolved, and theoret- 
ically, with white light, only 146, 543 lines per inch can be 
distinguished. By utilizing, however, the shorter actinic 
rays and a photographic plate, theoretically 193,037 lines 
per inch should be resolved, that is effects beyond the pos- 
sibility of ocular vision. 



nCBOSCOPIGAL MANIPULATION. 



To Cut Cells in Glass Slips. — A hole is bored through 
the glass very easily with a piece of copper tube running 
in a lathe, the end of the tube resting on the glass. The 
tube must be charged with emery powder and oil. A thin 
cover glass is then cemented on the slip, over the hole, with 
gold size, or ordinary gum may be used for this purpose 
and answers very well. I often confine a live insect in this 
way, and view it at both sides with a Lieberkuhn mirror 
or a side reflector. In this case I pasted the cover on very 
lightly with gum. Most insects possess a beauty when 
viewed alive which they lose after death. 
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Paste For Labelling on Tin. — The tin surface is first 
coated thinly with shellac after which there is no difficulty 
in making- labels adhere. If a coating of shellac is then ap- 
plied over the label, in which case white shellac should be 
used, the label may be washed. 

To Determine the Genuineness of Ivory. — When put in 
concentrated sulphuric acid for twelve or fifteen minutes 
genuine animal ivory retains its white color, while veg'eta- 
ble ivory, from the phytelepas macrocarpra, assumes a 
pink color, which may be removed by washing with water. 

How to Make Paper ^Vate^p^obf. — The sheet is coated 
on both sides with a solution consisting of one part gelatin, 
four parts water, and one part glycerin. When dry, the 
paper is immersed in a 10 per cent solution of formalin. 
After this treatment the paper is said to become impervi- 
ous even to steam. 

BACTEEIOLOGI. 



A I^ew Stain for the Bacillus Tuberculosis. — In view 
of the fact that Sudan III has been found a useful stain for 
fat in histological and pathological work, Marion Dorset has 
applied it to the tubercular bacilli with excellent results,as 
demonstrated by the excellent cuts with which his article 
is illustrated. The technique is carefully described in N. 
Y. Medical Journal, E^eb. 4, 1899. 

Mosquitoes and Malaria. — In the Annales de ITnstitute 
Pasteur for February, 1899, Ronal Ross, of the IniJian 
military service of Calcutta, presents the results of a 
lengthy series of examinations on this question. Restates 
that the plasmodiura may be found in the stomach of the 
mosquito ; that it can grow there and can develope what 
have been called spore-threads. These may also be found 
in the poison sac of the mosquito, and from this may be 
conveyed to man in the sting. He thinks he has been able 
to follow the cycle throughout its various stages. He has 
been unable to show, by any yet developed technical pro- 
cedures, the spore-threads in the poison sac, nor has he 
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Deen able to make preparations which definitely stain the 
Dlasmodia in the mosquito's body. He further states that 
.he parasite of Texas fever and other fevers of Africa and 
>ther countries may be conveyed by other insects. 

Staining the Capsules of Fricdlandcr's Bacillus. — By 
Dr, J. J. Curry, (Jour. Exp. Med., IV., No. 2, p. 169). 
For staining- the capsules, both in cultures and in cover- 
^lass preparations made from the organs, the following 
method was used : 

1. Cover the preparation (prepared without contact 
with water) with glacial acetic acid for a few seconds. 

2. Wash oif the acetic acid with a 1-per-cent solution of 
potassium hydrate. 

2. Stain with aniline-gentian-violet solution for one min- 
ute without previously washing off the potash solution. 

4. Wash off excess of stain quickly in water, dry thor- 
oughly with filter-paper and over low flame, and mount the 
balsam. 

If the specimen is stained too deeply it may be decolor- 
ized by washing lightly in >2-per-cent solutionof acetic acid. 



VEDICAL HIGBOSCOPT. 



Tumor. — The committee subjected to microscopical ex- 
amination the tumors from the scalp and the larger tumors 
of the skin of other regions in the well-known case of 
Mike Kelly, of Bellevue Hospital. These growths had all 
shown substantially the same characteristics, viz., that of 
a highly cellular fibroma, somewhat resembling fibro-sar- 
coma, but having a blood supply which was hardly suffi- 
cient for a tumor of the latter class. In the small nodules 
from the small intestine the pigment had been found lying 
between the peritoneal and muscular coats, and not at all 
within the cells of the tumor growth proper. These 
tumors had been slightly different in some respects from 
those on the external surface of the body, but essentially 
the same in structure. They contained a good deal of in- 
voluntary muscle, apparently derived from the coats of the 
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intestine. These growths were made up of connective 
tissue containing- a very larg-e number of connective-tissue 
cells, some of these cells being- apparently proliferating. 
No evidence of neuroma or of connection with nerve 
fibres were found. Sections of the tumor tissues were 
exhibited under the microscope at New York Patholog-ical 
Society, May 10, 1899. 



nCBOSCOPICAL SOGIETIEb* 



Royal Microscopical Society. — At the last meeting, Mr. 
E. M. Nelson, the president, exhibited an old >^in. objec- 
tive, made by Andrew Ross, which had been presented to 
the Society by the Master of the Rolls. It was a very rare 
form of objective, constructed probably about the year 
1838, and possessed a very primitive form of lens ajust- 
ment. A special interest was attached to it because it for- 
mally belonged to the father of the donor. Prof. John Lind- 
ley, the second president of the society (1842-1843). The 
president also exhibited a new coarse adjustment which 
Messrs. Watson had made in accordance with a sug-gestion 
contained in his paper, read before the society in March 
last. It showed that, with a loose pinion, it was possible to 
have a rack coarse adjustment that would work without 
"loss of time." A paper by Mr. Jas. Yate Johnson, enti- 
tled ''Notes of Some Spong-es Belonging- to the Clionidae, 
obtained at Madeira,*' was taken as read. Six slides of 
speculae, &c., in illustration of the paper were exhibited 
under microscopes. The President called the attention of 
the Fellows present to an exhibition by Mr. Beck of parts 
of various wildflowers shown with low powers. This was 
the last meeting of the session, and the president an- 
nounced that the first meeting after the vacation would be 
on October 18. 



NEW PUBLICATIONS. 



Transactions of the American Microscopical Society. — 
Edited by Henry B. Ward, Lincoln, Nebr. This is Vol. 



1899] MICROSCOPICAL JOURNAL. 289 

XX of the series and, issued in July, 1899, relates to the 
meeting" of August, 1898. It is rather larger than the pre- 
vious volumes and contains much matter not read at the 
meeting. The meeting itself was unfortunate in the loss 
Df its president an4 sickness of the vice-president. The 
secretary was also kept away by sickness. Indeed, this is 
the first we have heard that any meeting occurred. The 
volume contains a lot of bibliographical matter and biolog- 
cal classifications which could not be published in any 
other way and which will be of much value to a very small 
number of persons. The matter of general interest to 
microscopists is perhaps not so great as sometimes but all in 
all the volume is a useful contribution to scienfific literature. 
"We trust another volume may be collected during- the 
coming year whether there is a good meeting or not. It is 
intended to hold a meeting- August 17, at Columbus, Ohio, 
just prior to the meeting of the American Association for 
Advancement of Science. 

Urinary Analysis and Diagnosis by Microscopical and 
Chemical Examination. By Louis Heitzmann, M. D., Pp. 
xvii — 253. 108 illustrations. New York : William Wood & 
Co., 1899. The feature of this work that commends itself 
in particular to the practitioner is the stress it lays upon 
urinary microscopy. Chemical uranalysis, indeed is not 
neg'lected, but the bulk of the volume is devoted to micros- 
copic examination as a means of diagnosis. The conclud- 
ing part of the book, which is devoted to this sort of diag- 
nosis, is a model for clearness and for straightforward pre- 
sentation. The text is enriched with many illustrations 
which have been prepared from drawings. Without ex- 
ception they are clear and instructive. At first sight it is 
hard to imagine the claim that a new work upon uranalysis 
should have to our recognition, for in a few branches of 
medicine are there so many excellent works already, but 
we must confess that in Dr. Heitzmann's book we find 
much to admire and a good deal that the others do not 
contain. — Sci.-Gossip. 
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MICROSCOPICAL NOTES. 



Algae. — Mrs. H. M. Jerneg-an of Edg-artown, Massa- 
chusetts, furnishes mounted and pressed sea mosses for 
scientific collections. 

Oblectives. — Dr. Pierce T\'rrell who has examined 
hundreds of dollars worth of objectives for the late W. H. 
Bullock and others corrects his article on pag-e 239, fourth 
line, from 'Hubes and casts'' to ''renal tube casts." He 
says that his Abbe condenser is anything- but achromatic. 

Microscopical Preparations. — Mr. Abraham Flatters, 
of 16-18, Church Road, Long-sig-ht, Manchester, has new 
cataloug-es of his well-known microscopical and lantern 
slides. The catalog-ue of microscopical slides includes 
both botanical and zoolog-ical susjects, and we would call 
attention to a series of 4<S slides, especially arrang-ed to 
meet the requirements of pharmaceutical students, and 
sold at the very moderate price of a g-uinea. We have had 
an opportunity of examining- these, and found them uni- 
formly good, while some are really excellent, such as slides 
showing- karyokinetic division in developing- tissue, a sec- 
tion of the root of Phajus g-ramlifolius, showing- cell con- 
tents, sections of the male cone of Pinus silvestris, and of 
the fertile spike of Selag-inella martensii. Many of the sec- 
tions are double stained, and one of potato is worthy of 
notice as being- stained with Mr. Flatters' ''Gossypimine" 
stain, which differentiates starch g-ranules most beauti- 
fully, and a])pears to be practically permanent. The stain 
itself can be obtained from Mr. Flatters direct, as well as 
other mounting- stains, cements, and requisites, among-st 
which we may mcnlion a new elastic black cement for fin- 
ishing slides with one ring-. The catalog-ue of lantern 
slides represents very fully zoolog-y, botany, g-eolog^y, phy- 
sical geography, and such special subjects as insect meta- 
morphoses, evolution, mimicry, etc. It is unusually com- 
plete. The slides, both lantern and microscopical, are sold 
at the modest price of Os, per dozen, and are in no way in- 
ferior to those at double the price elsewhere. 
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The Existence of Bacillaria in the Basalt of New Jersey. 

ARTHUR M. EDWARDS, M. D., F. L. S. 

With Frontispiece. 

I write to emphasize the finding of shells or lorica of 
Bacillaria in the trap rock of New Jersey, the grey al- 
most black, solid, hard rock of the Orange mountains, 
since they have not heretofore been recognized in trap 
rock anywhere. Incidentally thereto I will refer to the 
origin of the trap rocks for I think that they have been 
incorrectly referred to an earlier age, — the Newark. It 
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was seen to be igueoas, and melted by volcanic heat, then 
cooled to rock. Fossils, (organic remains) were not look- 
ed for. 

I have studied the rocks of the Palisades, which come 
Up on the right bank of the Hudson river. They appear 
as a perpendicular crest two hundred feet high and make 
a very striking feature to the accompanying scene when 
viewed from vessels on the river. This ridge runs from 
below Stoney Point, N. Y., to a point near Jersey City, 
N. J. Farther south, it appears again on Staten Island 
(where the Rahway river empties) and disappears. This 
forms a first range of mountains. The second range i» 
the Wahchung or Orange mountains. The third range is 
parallel to it but has not assumed a local name. They ap- 
pear to be of the same rock notwithstanding. 

The Palisades are known to be intrusive traps, that is 
to say were thrust into the Newark sandstone. The 
others are extrusive, being poured out upon the Newark 
sandstone. They were both forced up from below in a 
melted state and I doubt their being formed in the same 
period as the Newark sandstone. 

In boyhood I went with Charles M. Wheatly for min- 
erals to where they were driving the old Harlem Rail- 
road tunnel through the granite and the Erie Railroad 
through the Palisades. Besides gathering minerals I saw 
the trap rock in the Palisades was polished and grooved 
by ice most likely, and the grooves came from the north- 
west. The volcano trap was marked by big haxagonal 
crystals often more than three or four feet across and 
stood up perpendicular. This can be seen on the Hudson 
River, and better still at O'Rourke'g quarry in Orange, 
N. J. On the side of the gray trap ridge is the green 
serpentine as seen at the old Elysian Fields and on the 
west side is the red Newark sandstone. Then 1 went to 
dwell upon the red sandstone, the Juro-triassic of Dana, 
the Newark of Bussel). I was near the trap and could 
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often get to it by trolleys or by walking. In O'Eourkes' 
quarry there is the best development of trap crystals. 
The silica is also in crystals, amethyst, smoke quarts 
and calcedony and opal. When studying .what looked like 
a vein of quartz that is found in Orange I came across a 
bed of clay that looks as if it had been washed down the 
rocks from above. The apparent vein is perpendicular 
and over a foot in diameter. It is pulverulent anxi through 
it are the crystals of amethyst and smoke quartz. I 
easily dug it oat,as the quartz is pulverulent and crushes 
in the hand. The quartz is deposited from solution in 
water and then forms crystals of amethyst and other 
things. The vein or fault being thus left open by the 
forcing of the sides apart may be filled from below or 
above. In this case it was not filled from above because 
only a thin layer of gravel was there. It cannot be filled 
from below by the forcing upward of the Newark sand- 
stone for it contained different Bacillaria that are found 
in other rock above or below. Now this clay, which was 
stained reddish with iron, I dug out, took home, exam- 
ined and washed it with ammonia in the usiial manner. 
In it were Synedra ulna, Melosira granulata and others 
more scarce with spicules of Spongia. The Synedra and 
Melosira were distinct although not common. The clay 
had been deposited in fresh water, and had been laid 
down most likely in a lake. The Bacillaria in the clay of 
the trap rocks of New Jersey are thus established. 

The trap rock was of volcanic origin melted into a tar- 
like substance and ejected upwards through the Newark 
sandstone. The clay in the faults, the accompanying 
silica, the chalcedony, smoke quartz and opal point to 
water, (not very hot) being present. Most likely the 
crystals or trap were formed in the melted rock which 
solidified. But it looks as if it was erupted after the New- 
ark sandstone was formed, in fact after the mud that 
formed the sandstone began to be made into solid rock. 
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This seemn to be the genesis of the trap^nd the Bacillaria 
were formed after the trap, perhaps in the Eocene age. 



Ueeting of the American Microscopical Society. 

COLUMBUS, OHIO. 

This society was formed aboat twenty years ago by per- 
sons who had broken up the microscopical section of the 
American Association for Advancement of Science and. 



then launched a separate organization. It has until thia 
year appointed its meetings in cities contiguous to where 
the parent society was to meet. All this time, people oE 
wisdom have known that separation was very unwise and 
have urged the society to go back to afSliation with the 
A. A. A. S. This year for the first time it has done so. 
It took the complete failure of the meeting last year to 
bring the Society to its senses^but we congratulate it upon 
the spirit of wisdom which appointed the meeting at Co- 
lumbus. From local papers we gather the following ac- 
count of what took place there. 

Thursday August 17. — A meeting of the executive com- 
mittee was held in the Park hotel, devoted to preparation 
of a report to the society, which met in the afternoon in 
Biological Hall, at the State university. The visitors were 
welcomed to the city by Dr. W. 0. Thompson,pre8ident of 
the university, and the response was made by President 
Krauss. Secretary Ward presented the annual report, 
following which papers were announced to be read and 
discussed as follows, but only two were presented. 

'*A New Spencer One-twelfth Objective," by Henry R. 
Howard of Buffalo. 

*'An Apartment Incubator for Student Use," by Ve- 
ranus A. Moore, Ithaca, N. Y. 

"Experiments in Antisepsis," by P. A. Fi8h,Ithaca,N. Y. 

"Some Essential Methods for Young Laboratory In- 
structors in Bacteriology," Eaymond C. Reed,Ithaca,N. Y- 
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''The Methods Employed in a Study of the Chiaama of 
Bafo vulgaris," by B. D. Myers, Ithaca, N. Y. 

Dr. R. H. Ward, of Troy, N. Y., spoke upon **An 
Experiment in Difficult Resolutions." A paper was read 
by Dr. Veeder, of Lyons, N. Y., on "The relation of Caii- 
cer to Defective Development." He dealt vvdth the pres- 
ent relations of microscopy with tuberculosis, and in hi« 
paper presented a cure that will work a revolution in 
medical treatment for such diseases if the experiment 
proves successful. The cure is simple, being a process 
of freezing out tuberculosis with cold air. He states, 
however, that the disease is not curable in cases too far 
advanced. 

V. A. Latham, of Chicago, read a paper on "Aniline 
stains in the Detection and Diagnosis of Diabetes." Pro- 
fessor Gage, of Cornell university, described useful and 
valuable appurtenances and instruments for laboratory 
work. Dr. H. B. Ward, of Lincoln, Nebr. discussed 
recent movements toward the organization of a biblio- 
graphy of science. 

The president of the society, Dr. Krauss, closed the 
session with a recitation of some notes he had made oti 
recent progress of investigation of the blood in German 
laboratories. 

Thursday Evening. — The Annual Address of the 
President, Dr. W. C. Krauss of Buffalo was read. Sub- 
ject : "Some Medico-Legal Aspects of Diseased Cerebral 
Arteries." 

Friday Morning, — Professor Erauss again presided and 
about thirty persons were present. 

A nominating committee was appointed to select offi- 
cers : Professor Gage, Messrs. Kuehne, Pflaum, Smith, 
and Mrs. Gage. The papers presented were technical 
and of special interest to scientists only. The program 
included the following papers : "Microscopical Animals 
From the Fresh Water of Lousiana," by Professor J. C^ 
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Smith, New Orleans ; '^The Stractare and Classification 
of Diatoms, Dr. Chas. E. Bessey, Lincoln, Jfebr. ; the 
•Structnre of the Soft Palate," W. F. Mercer, Ithaca, 
N. T.; ''Construction of a N^w Stand for Microscopical 
Work," Dr. A. G. Field, Des Moines, Iowa. 

Friday Afternoon. — A symposium on the use of the 
microscope by teachers and individual workers was pre- 
sented. Professor Gage, of Cornell, contributing a paper 
on "Histology," Professor Bleile, of Columbus, one on 
"Physiology and Bacteriology," and Professor Bessey one 
on "Botany." 

Friday Evening. — Mr. J. F. Stone of 694 East Broad 
street, gave an informal reception to the society, when the 
microscopists were entertained with views of the Grand 
Canon of the Colorado. 

^^•iSo/tiir day Morning. — The society elected oflBcers and 
&8jbuTn«d. The new ofScers are : President, Dr. A. M. 
?Bi«ile, Columbus ; first vice president, C. H. Eigemann, 
Indii^na university ; second vice president. Dr. M. A. 
Veeder, of Lyons, N. Y.; secretary, H. B. Ward,Lincoln, 
Nebr; treasurer, J. C. Smith, New Orleans ; custodian, 
Magnus Pfiaum, of Pittsburg. 



Achromatics versus Apochromatics. 

EDMUND. J. SPITTA. 

It has been said that '^seeing what you know and know- 
ing what you see" are two very difi'erent things. By thie 
is meant that it is far easier to recognize special charac- 
teristic features in anything with which you are familiar, 
than to discover new details about the object for which 
you are neither mentally prepared nor have practised 
your eye to see. This is especially true with the mioro- 
scope and applies very strongly in determining the rela- 
tive value of lenses by different makers, but perhaps more 
especially so when a definite decision has to be arrived al 
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— ^which ffives the better image the achromatic or the 
apochromatic ? By the tutored eye small diflPerences in 
definition, powers of resolution, blackness of shadows, 
flatness of field, etc., are all at once easily recognized; 
but to the less experienced it becomes a tax of much greater 
proportions and often necessitates a regular training of 
the eye to thoroughly appreciate. The same remark of 
course applies to the comparison of photographs produced 
by the different lenses — unless you know what to look 
for and how to look for it. It is the aim then of thi« ar- 
ticle to assist those less acquainted with the subject to do 
this with a little practice for themselves. 

Before however approaching the actual subject itself, It 
iaf necessary first to touch upon the theoretical difference 
which underlies the manufacture and construction of 
th'ese different classes of objectives, not from a mathe- 
matical point of view, for that is not within the scope of 
this paper, but in what it is hoped may be considered 
a practical manner. 

Probably every reader of this journal knows full well 
what is meant by the word spectrum — the rainbow effect 
that is produced by a beam of light passing through a 
prism of glass. Such an experiment most of us have 
been the unconscious witnesses of when we noticed the 
colors produced by the sun shining on one of the pendants 
of the glass lustres which often used to adorn old-fash- 
ioned mantlepieces. The actual path of the ray of light 
passing through the prism is in exageration, shown in 
text-book figures, which everyone must recognize who 
has even glanced at a textbook on light. It will be seen, 
first, that the im-merging beam of white light is broken 
up into several e-nierging rays which are now all of dif- 
ferent colors; and secondly, that these emergent pencils, 
although their edges are continuous one with another, do 
not overlie each other but appear fairly well separated, 
the violet being the most bent, then the blue, next the 
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greeuj followed by the yellow, whereas the red is the least 
h^ntf of QiU. This difference ia bendiag of the rayi, it is 
well-ki>own, is entirely due to the difference in the re- 
spective wave-lengths of the individual colors. If we 
pursue our experiments a little further, we shall find that 
the more dense the glass becomes of which the pri«»m is 
made, so much the more usually are the colors bent;»s w«U 
£^s separated out, such separation being techniaally known 
^s ^'dispersion.'* But this is not all. When comparing 
the dispersion produced by different kinds of glas«, that 
is, glasis in the manufacture of which different minerals 
are used, we notice another peculiarity and it is this^t^bat 
although two glasses may not perhaps differ so very 
largely in density, yet prisms made with them do not pro- 
duce the same kind of spectra. One gla0s, for ^xampl^, 
wUl spread out the violet end and yet bunch together the 
)red and yellow, whereas another will largely spread out 
the red and the yellow and afford but little di^per^ion of 
the colors in the violet end of the spectrum. Such pecu- 
liarity is rightly called the 'irrationality of iho apect- 
ri^m." and the colors introduced from this caus^ in an im- 
age are said to result from the non-elimination of th^ 
"secondary spectrum." 

Let us now consider for a moment what all thi3 ha^ to 
do with our subject ? To fix our ideas we must first bear 
in mind that an image of the illuminant is formed by each 
color, so that if the sun had illuminated the prism in our 
previous experiment, with suitable arrangements we 
should have seen an image of that luminary in each color. 
Then, secondly, as a simple lens is nothing but a congeries 
of approximated prisms varying only in size and shape, 
so it is not difficult to understand that along its axia there 
would have been represented a consecutive series of aufl- 
images in all the colors of the rainbow, not one of which 
would have lain in the same plane as any other. 

In tbeoiretic^rj ach^pmatism then for color » what thp op- 
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tician of course would wish to do is to be able to make all 
these colors bring their respective images to oue aud thf^ 
same focus on the axis of the lens, irrationality of the 
spectrum being for the moment disregarded. In the man- 
ufacture of achromatics however, this is an absolute im» 
possibility, and the optician has to be content^ so to speak, 
with combining certain colors for visual purposes to give 
the best resulting image — yellow or ypllow-green for set* 
ing with, and yellow and blue-violet for photographing 
with, leaving all the others outstanding. Prof. Abbe 
some years ago gave a large amount of attention to the 
theoretical aspect of the case and came to the same eon- 
elusion as others had done before him, that no improve- 
ment could be effected in achromatism, especially in the 
elimination of the secondary spectrum, until the optician 
was provided with new kinds of glass possessing proper- 
ties at that time only dreamt of in theory. At length, 
however, Jena glass was introduced, which gave to the 
world many of the kinds of glass that had been wanted^ 
thus creating quite a revolution in lens- making. The words 
^'rnany kinds" are used, because for the present they do 
not seem able to make a description having the same pe- 
culiar properties possessed by the mineral *'fluorite'* up 
to the present so absolutely necessary in the construction 
of the apochromatic. Having the new kinds of glass at 
command, Prof. Abbe originated his celebrated system of 
Apochromatism, which, he says, differs essentially from 
all others hitherto designed. Apochromats realize sim- 
ultaneously two conditions not hitherto fulfilled by any 
other optical combination : (1) By the union of three 
colors in one point of the axis which enables the optician 
to eliminate the secondary spectrum ; and (2) the cor- 
recting of spherical aberration for two different colors in 
contradistinction to the hitherto usual correction for one 
color only in the brightest part of the spectrum. 

To fix our ideas then, let us put the matter another way. 
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With the achromatic the greatest sharpness of the image 
hitherto formed was limited to one color, or two at the 
most, of the light transmitted (yellow or perhaps yellow- 
green fdr visual lenses and blue- violet for those used in 
photography), while all the other rays of the spectrum 
gave more er less confused images, appearing as colored 
images (fringes surrounding the sharp image), and part- 
ly as a general haz^ spread over more or less of the entire 
field. With the new isystem, however, the images are 
nearly, if not absolutely, sharp for all colors, hence the 
the quality of the finite image whether visually or photo- 
graphically considered is incZe^encZe/i^en^ireZyo/ any special 
color of the illuminant. It is easy therefore to understand 
the great value of these lenses in defining difScult struc- 
tures and how it is that they give such sharp and excel- 
lent photographs, let alone such white and colorless im- 
ages of objects like diatoms. Again too. Professor Abbe 
pointed out that in achromatics color correction was only 
obtained for one zone of the objective, the others being 
more or less defective, but that in his apochromatic sys- 
tem the chromatic aberration was corrected equally in all 
parts of the field. That aflTords the reason why the re- 
sulting definition is so fine because the image produced by 
each color is said to perfectly coincide with that of the rest. 
But there are yet two other points of interest which 
must be mentioned and they are : — (1) That owing to all 
these perfections mentioned so much more light is obtain- 
ed. Dr. Dallinger has stated that an ordinary achro- 
matic of the best type would only pass 140 parts, but an 
apochromatic, 225 out of a possible 300. (2) That also 
owing to the perfection of their performance the apo- 
chromatics permit the use of eyepieces of extraordinary 
power without producing what is tecTinically known as a 
"rotten image.'' An achromatic will only permit the use 
of an eyepiece having at the most the initial magnifica- 
tion of about 4 to 6, but so perfect is the performance of 
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the new system that it is easy to use eyepieces magnifying 
8 to 10 diameters, often 18, and in special cases 27, with 
rare instances of even 40. The evolution of thought is so 
peculiar that a question is often here asked : "If this 
property for bearing high eyepieces be true, and certainly 
it is, what is the use of making high power objectives at all 
seeing that so much magnification can be done at the eye- 
end with eyepieces ? To reply to this must be our next 
subject. 

In the olden days or up to about the year 1874, power 
per 86 was all that was thought to be effective in making 
an object distinct, and its details plainly visible. It is 
not a little strange to think that up to that date there ap- 
pears to have been an entire absence of knowledge, even 
by experts, both in theory and practice as to the real op- 
tical principles that enable one to see an image produced 
by the microscopic objective. But in 1877 or thereabouts, 
Prof Abbe gave to the world his great diffraction theory 
which has inaugurated an entirely new epoch in both the 
theory and construction, as well as the adaptation and use, 
of microscopical lenses. But before this time, however, 
as knowledge has grown and experience accumulated, it 
had come to be very slowly recognized that a*'something*' 
beyond simple magnification affected the defing power of 
objectives, and at last it was in a great measure traced to 
the fact that the reason why one lens defined so much bet- 
ter than another, although of the same initial magnify- 
ing power, was due to the fact that one had a greater ap- 
perture than the other. Hence to increase the aperture 
rapidly became the aim of the optician. But here it should 
be distinctly stated that the aperture, or numerical angle 
of the objective must not be confounded with the still older 
idea that excellency of result depended on the angle of 
obliquity at which the light emerged from or to the object^ 
involving as it did some specially assumed property of a 
special kind in the obliquity taken as such,for Prof. Abbe 
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aiade a most careful and profoundly scientific enquiry into 
the matter, and found that there was no basis whatever 
for such an assertion. No, it had formed on wrong con- 
ceptions, and wonderfully did he expose and demolish the 
theory in a manner too long to enter upon here in a short 
article of this nature. The angle is that formed in the oh 
jective. 

To put the matter in quite another way, perfect defi- 
Qition is wholly and absolutely dependent not upon the 
obliquity of the rays to the object, as before believed,but 
in truth upon the obliquity they bear to the axis of the 
microscope. To repeat then, to increase; the aperture of 
the objective is found to be the means for improvement 
of deflnition. But Prof. Abbe went further into the mat- 
ter and found that increased aperture seemed to admit *'a 
something'' more than the true dioptric image, and this 
^^something'' he ultimately discovered by a series of ele- 
gantly and well-contrived experiments to be nothing more 
or lefS! than the diffraction rays which proceeded from the 
object itself. Pressing the subject to its logical conclu- 
sion, he found that the more of these rays that were ad- 
mitted to the optical combination, i. e., the greater the 
numerical apetureof the objective, the more the similar- 
ity that would exist between the object and its image. 

We are now in a position to reply to our question, and 
the reply is simply this : — The higher the defining power 
of the objective, the greater is its numerical aperture 
(usually written thus *'N. A."), and as the deflnition de- 
pends on the greatness of this aperture, so it directly 
follows, that the higher the power used the better the fi- 
nal result. Seeing that achromatics, especially the higher 
power ones, cannot without greater difficulty be made 
with such high numerical aperture as those built on the 
apochromatic system, so the former cannot on this ground 
— if on no other — be expected to give the results that the 
new system affords ; still, on the other hand, it must not 
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be omitted to be snid that owing to the introdaction of 
the new Jena glass, ordinary achromatics have been most 
wouderfully improved and some of the most recent len- 
ses have reached a perfection hitherto thought impossi- 
ble ; such for instance as the new one-inch, by Boss, N. A. 
•3; Leitz one- and-a- half inch and his tenth; a new twelfth 
by Beck ; No. 6 by Reichert, and others. This statement 
is of importance to the student, but still there is no get- 
ting away from the fact that by the use of apochromatic 
objectives of the highest order, we verily believe all the 
great discoveries of the present and probably of the. fu- 
ture will be made. 

We have now to compare the performance of the achro- 
matic and the apochromatic lenses visually and photo- 
graphically. 

It is presunied the reader knows the value of employ- 
ing what is called ^^critical lights'* and how to obtain it ; 
lest, however, such should not be the case, the following 
is the method of obtaining it : Critical light is said to 
be obtained when the substage condenser and the object- 
ive are both in focus on the object. This is easily done 
as follows : — first focus the object in the usual manner and 
then rack the condenser up or down until the edge of the 
flame of the lamp is distinctly seen in the field accurate- 
ly focusaed. To those unaccustomed to this class of il- 
lumination it may appear objectionable, but no lens can be 
said to be performing at its best except under these con- 
ditioniJ. The light, if the objective be of low power,may 
be too intense ; if so, the Iris diaphragm may be closed 
until the image loses its flooding of light, so long as the 
image does not suffer in definition, because, cutting down 
the light by the iris will lower the N. A. of the object 
ive, but seeing that the low powers have much less aper- 
ture than the high ones, a certain amount of contraction 
of the iris will do no harm and will much improve the im- 
age. Great care must be exercised, however, when at- 
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tempting to do this with high powers, for fear as before 
explained, of reducing the N. A. of the objective, which 
of course means spoiling its definition ; should the light 
still be too intense with low powers, however, then smoked 
glasses or monochromatic ones should be interposed be- 
tween the illuminant and the condenser. 

Lastly it is important that the condenser should be suit- 
ed to the objective so far as relates to its N. A. Theo- 
retically, both should have the same aperture, but practi- 
cally, no objective will stand this except perhaps when 
looking at or photographing bacilli : but on the other hand 
it is necessary in order to obtain good results not to use 
the condenser with too low a N. A. 

As before stated, a small amount of cutting down by 
the iris is justifiable under certain conditions, and most 
authorities set the maximum limit at about a third of the 
diameter of the back lens of the objective, excepting 
when employing the microscope on bacilli. Then lastly, 
to obtain the best results, certainly when photographing 
with the microscope, an achromatic condenser is a neces- 
sity, and the use of an apochromatic one is better still. 
Messrs. Powell & Lealand have recently brought out an 
excellent dry apochromatic condenser of '95 N. A., whose 
performance leaves little to be desired. It may seem as 
if these remarks on the condenser were uncalled for con- 
sidering the nature of the subject under consideration ; 
iDut attention is called to all these details as it is positive- 
ly pertain no objective will perform at its best, unless the 
greatest care be exercised in the application and suitabil- 
ity of the condenser and the arrangement of the light. 

Before actually comparing lenses, suitable test objects 
should be chosen and carefully studied. The Proboscis 
of the blow-fly for low powers is good, but besides that 
a Podura Scale and some finely marked diatoms must be 
obtained ; and lastly, if it can be possibly procured, a 
really good specimen of the Amphipleura pellucida mount- 
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ed in realgar. The observer shoald make himself a mas- 
ter in readily obtaining "critical light," and in illumina- 
tion generally, for the relative excellence of one glass 
over another may very largely depend on a fortunate il- 
lumination. Then too he must possess himself with an 
unbiassed mind, remembering to compare objectives so 
far as possible of similar N. A., and not to be content 
with a desultory oflF-hand examination, but rather that he 
should examine the performance of each lens step by step 
as the programme given below proceeds. He must dis- 
possess himself too of any extravagant expectation, for 
this may beget a belief that certain performances ought 
to be present which perhaps may be even theoretically 
impossible with the aperture employed ; and on finding 
them absent, such absence of the ideal may induce a 
strong and unconquerable feeling of disgust that adds a 
heavy load to be overcome before coming to an unbiassed 
final judgment. 

Let us take now an inch achromatic and an inch apo- 
cromatic to compare their performance, using ordinary 
eyepieces for the former objective and compensating ones 
for the latter, and use the proboscis of the blow-fly as the 
test object. The programme suggested — although it is 
not intended to be exhaustive — may be conveniently ar- 
ranged as follows : — 

1. — Flatness of field. 

2. — Blackness of shadows in the image. 

3. — Brilliancy of the illumination. 

4. — Kesolving power. 

5. — The absence or presence of colored fringes around 
minute objects such as fine hairs, or dots in diatoms. 

1. Flatness of Field. — By this is meant that after 
focussing the centre of the object, the edges of the field, 
if the specimen reaches so far, are equally sharp. The 
antithesis of flatness of field is called roundness or cur- 
vature of field, these two terms being in this paper <;on- 
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sidered nyuonymous, althoagb some writers do draw a 
difference between them. It will be seen that the flat- 
ness is ofttimes of larger area — reaching farther to the 
edges in the achromatic than with the apochromatic, but 
that the definition in the centre is superior in the apochro- 
matic to that in the achromatic image. In some ^'inches" 
by first-class makers, such as in the new inch by Boss .3 
N. A., and one by Leitz & Reichert, it is not easy with- 
oat close attention to discern any inferiority of image to 
that presented by the apochromatic, for the improvement 
afforded by that type of lens does not become so very 
evident when compared usually with excellent achromat- 
ics using low eyepieces, until a little higher power is em- 
ployed, although apparent in photography. But note one 
thing, that the curvature of the field and the consequent 
loss of definition at the edges presents this difference in 
the two cases. In the achromatic no amount of refocuss- 
ing will render the periphery sharp, but with the apo- 
chromatic the slightest turn of the screw renders the 
edges of the field as good as the centre — hence the mind 
can rapidly acijuire a mental picture of the whole image 
by a touch of the screw. With the achromatic, however, 
if the edges be required to be examined, that portion of 
the specimen must be brought to the centre of the field 
before focussing renders the definition as good as possible. 

2. Blackness of the Shadows or Dark Portions of 
THE Image. — Notice whether the dark ribs, or tracheaB as 
they are called, of the proboscis are really black, and see 
which lens renders them the more so. Look carefully to 
see if there be a haze over the whole image like a veil 
which no management or adjustment of the light, con- 
denser, or otherwise will get rid of except by sacrificing 
the definition of the objective by closing the iris dia- 
phragm. The apochromatic to the practised eye will here 
show a superiority. 

3. Brilliancy o^ Image. — Here a good deal of prac- 
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tice is necessary, as much depends on the actual illumin- 
ation of the moment ; but rapid change of the lenses 
nearly always affords a ready method of perceiving the 
superiority of the apochromatic. 

4. Resolving Power. — This is directly proportional 
to the N. A. of the objective. By resolving power is 
meant, speaking popularly, the power possessed by the 
lens of breaking coarse details into still finer ones, and 
of rendering the fine details so distinct as to merit the 
term of being -'picked out." The black markings of the 
tracheae should with the inch look picked out and so sharp 
and clean-cut, that they ought to give the impression that 
they are drawn with a pen on paper. Remove now the 
proboscis and place on the stage a large diatom, such h« 
an Arachnoidiscus, and notice how the fine markings are 
shown by each lens, and how white and colorless is the 
image in the apochromatic. 

5. Absence of Color Fringes. — Around and about 
the markings of the diatom, and between the strisBor be- 
tween the dots, there will be seen a certain amount of 
color fringes with the achromatic, which are entirely ab- 
sent in the apochromatic owing to the elimination of the 
secondary spectrum. Return now the proboscis slide 
and look at the large hairs and note the difference in their 
fringe-like appendages. 

The same specimens will do when comparing the im- 
ages produced by two half-inches, each being of similar 
aperture, when it will be found the contrast in the images 
will be more marked. Use also a diatom with well-mark- 
ed strisB such as a Navicula major. When comparing two 
l-6ths, a podura scale may be also employed. The light 
wants careful arrangement to use this test. The mark- 
ings should look "punched out," and very black with a 
central white streak; diatoms should be tried for color 
fringes, especially the Navicula. An eighth and a twelfth 
immersion require much more careful testing. A podura 
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scale should show the white centre to the note of excla- 
mation as it is called, with a narrow constriction near its 
broad end, and its point as a fine straight line extending 
some long way down in the black. Diatoms possessing 
the finest markings should be now resorted to, comparing 
the quadrilateral dots in the Surirella gemma, the hex- 
agonal markings in the Pleurosigma angulatum, the can- 
aliculum in the Pleurosigma balticum described by Dr. 
Van Heurck, and the small central portions of the Aula- 
codiscus sturtii. To these may be added by some au- 
thorities the resolution of the close rulings in Nobert's 
lines. When using oblique light with a condenser of 
high N. A., the lines in Amphipleura pellucida, should 
stand out well defined, if the specimen be well marked. 
In all these teats the performance of the apochromatic is 
unapproachable by the achromatic, especially in the case 
of photography with them. It must be here remarked 
that all high-power objectives, according to a great au- 
thority in lens construction, can be made for special ob- 
jects to give much more excellent results than those lenses 
corrected for general purposes, but then the objective is 
so restricted in its application that it necessitates others 
being obtained each for its special use, which involves 
great expense. By this is meant a lens constructed to 
show bacilli with a flat field may not perform so well for 
resolving the fine markings on diatoms ; and one spe- 
cially corrected to separate lines with *^oblique light" 
may often not be such a good ''all-round" lens as another 
which does not perform under these circumstances quite 
so well. This constitutes a great diflBculty when com- 
paring the performance of different lenses. When using 
ordinary achromatics for photography, a great falling-off, 
in results is evident at once unless they are specially cor- 
rected for the purpose. Of late years, however, object- 
ives have been made which give very fair results as pho- 
tographers with good performance as visual lenses, and 
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it is with these that we compare the best results of the 
achromatic with the performance of the apochromatic. 

Space will not allow explaining what is meant by pen- 
etrating power, which is of course the reciprocal of tlie 
resolving power, or how the numerical aperture can be 
measured by the Abbe apertometer ; neither can room be 
found to show how definition may be affected by bad cen- 
tring of the lenses by which is meant the irregularity 6t 
the alignment in the optic axes, the parallelism of their 
planes or in the setting of their planes at right angles to 
the optic axis; neither can the reader be afforded rnfor- 
mation upon the effects produced in the performance of a 
lens by using a solid cone of light from the condenser or 
a hollow one ; axial illumination or the other form to 
which the term "oblique light" is usually applied, theism 
remarks are somewhat foreign to the comparison of 
achromatics with apochromatics, and would more prop- 
erly be found in a brochure on lens testing, or in a text- 
book on the microscope. — III, An. Micr. 



Amoeba and Their Differentiation from Body Cells. 

DR. FEINBERG, (FORTSCHRITTB DBR MEDICIN. XYII., No. 4.. 

It is frequently very difficult, indeed of ten impossible, 
for even a trained eye to distinguish an animal or human 
cell from a free amoeba. The author mentions two ways 
by which the distinction can be made with certainty, viz.; 
by cultivation and staining. He used a solution of com- 
mon salt of different degrees of concentration, in which 
one or several organic substances were placed. Upon these 
the amoeba developed within about three days with ex- 
treme rapidity. After about 8-14 days the substances 
were overgrown and infiltrated with amoeba, and even the 
fluid contained numerous protozoa. Such cultures the au- 
thor was able to preserve for nine months, and after this 
time obtained fresh cultures by re-inoculation upon new 
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media. Bacteria-free cultures were never secured by this 
method. 

In stained amoeba, the author states that the staining of 
the nucleus is absolutely distinctive. Von Leyden com- 
pares its appearance with that of a bird's eye. It con- 
sists of a central spot (chromatin), surrounded by a 
sharply defined, clear zone. This never occurs, says the 
author, in a human or animal cell. Hence, by this fea- 
ture alone, one can tell whether the object observed is a 
body cell or an amoeba. 

For staining the amoeba found free in the culture fluid, 
the author employed the following method: 

A drop of the fluid was placed upon a cover-glass and 
a drop of serum added. On fixing with sublimate-alco- 
hol, the albumin in the serum coagulated, and fixed the 
amoeba in t!:e state they were in at the moment. The prep- 
aration, was then well washed with iodin-alcohol after the 
method of Schaudien {Sitzbr. d. Acad, d, Wiss,, 1896, 
xxxix), stained for 24 hours in very dilute hematoxylin 
solution, and sufficiently decolorized. In this method the 
nucleus is more intensely stained than the protoplasm, 
and is surrounded by a delicate, sharply-defined white 
zone. Soch a picture characterizes the amoeba as such. 

The encysted amoeba were treated as follows : 

Small particles of the organic substance which had 
served the amoeba as a nutrient, were hardened in abso- 
lute alcohol. They were next embedded in paraffin, and 
cut in the ordinary way. Methyleue-blue and eosin 
were used for staining. The protoplasm also shows a 
fine retiulate structure, which can be distinguished from 
that seen in body cells by its more delicate meshes; be- 
sides, the reticulum noted by Flemming in human and 
animal cells is not brought out by the methods of stain- 
ing used by the author in these researches. 
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Miscellaaeotts Notes on Microscopy. 

J. H. COOKE, F.L. S., F. G. S. 

To Neutralize Balsam. — Canada balsam, one of the 
most useful of resinous media, is usually sligfhtly acid. In 
some cases this is a drawback, but for mounting- sections 
stained with carmine, or injected with carmine gelatine, or 
Berlin blue gelatine, it is advantageous. The balsam may 
be neutralized by mixing a little carbonate of soda with the 
thinned solution before it is thickened. The soda settles 
after a few days and leaves the balsam clear and neutral. 
Carmine will diffuse, and blue will fade in the neutral balsam 

Covers. — Thin mica plates are suggested as making good 
covers for such objects as fish's eggs, frog's eggs,&c. On 
account of the flexibility of the mica, the egg is less liable 
to be crushed than with a glass cover, and if the effects of 
pressure on the development of the egg are to be studied, 
the mica cover may be easily manipulated. 

Bone Section. — The preparation of a bone section so as 
to show the lacunae, canaliculi and deep seated cells, may 
be quickly effected by the following method : — Take afresh 
bone, and with a strong, sharp knife cut off a thin shaving. 
Immerse the section in carmine dissolved in ammonia, the 
ammonia being first neutralized by acetic acid. The walls 
of the vessels which penetrate the lacunae and canaliculi 
are by this means stained crimson, and the true structure 
of the bone is thus rendered visible. 

Rock Sections. — A solution of gum-dammar in xylol is 
more suitable than Canada balsam as a mounting medium 
for rock sections. 

Luminous. — To rendermicro-photographs self-luminous 
soak them in castor-oil to make them transparent,and dust 
them over with powdered sulphate of baryta or sulphite of 
lime. When dry mount them on cardboard of a suitable 
size with starch paste. The phosphorescence of the salt 
lights up the photograph. 

Drying, — Drying oils in every form, such as gold size, 
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paint, etc., becomes hard by oxidation, and not, as is gen- 
erally supposed, by evaporation. The drying* process is 
frequently a long- one. Where time is an object,as in class 
demonstration, it may be expedited by placing the slides 
in a small chamber (a porcelain dish answers admirably) 
and passing- over them a stream of oxygen obtained by the 
decomposition of potassium chlorate. 

Killing Objects. — A saturated solution of bichloride of 
mercury, to which has been added one per cent acetic is an 
excellent medium for killing specimens of the protozoa on 
the slide or cover preparatory to mounting. In some cases 
a hot solution is useful, as being more rapid in its results, 
and producing little or no deformity of the cells. 

Dimensions. — It is a pity that amateur microscopists do 
not more fully recognize the necessity of recording, to some 
uniform and convenient scale, the dimensions of the micro- 
scopic objects that they make their study. This want of 
uniformity not only detracts from the value of the work 
done, but it also renders the work of comparison of the 
drawings of the objects laborious and unreliable. By ope- 
rating on some object of known size it is easy to ascertain 
what arrangement of the microscope, and of its objectives 
and ocular,is necessary to obtain an image with the camera 
lucida of any required size. Having determined on a given 
amplification it should be adhered to, and a scale be made 
corresponding to this amplification. The actual dimen- 
sions of the object might then be readily ascertained by 
applying this scale to the various parts of the injage or 
drawing. The value of some such uniform method as 
this is self evident. 

To Fix Objects. — To prevent sand grains and other loose 
objects from being forced out from under the cover-glass 
when mounting, Mr. H. C. Sorby recommends that the 
objects should be well mixed with weak gum and water, the 
gum to be of 'such a consistency as to make it easy to sep- 
arate the grains and spread them uniformly over the space 
which will afterwards be covered by the cover-glass. The 
water is then allowed to evaporate slowly. Much of the 
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g-um may collect around the marg-in, but by properly regu- 
lating the quantity originally added, enough will remain 
under the larger grains to hold them so fast that they will 
not be squeezed out in the excess of balsam. 

Ink. — Dr. Marpmann, of Leipsic, has recently publish- 
ed the results of his microscopical examinations of sixty- 
seven samples of ink used in schools. Most of these inks 
were made with gall nuts, and contained saprophytes, bac- 
teria, and micrococci. Nigrosin ink taken from a freshly 
opened bottle was found to contain both saprophytes and 
bacteria. Red and blue inks also yielded numerous bacte- 
ria. In two instances he succeeded in cultivating from ni- 
g-rosin ink a bacillus which proved fatal to mice in four 
days. This ink had stood inan open bottle for three months, 
and the inference to be drawn from the enquiry is that 
ink used in schools should always be kept covered when 
not in use. 

Stain. — According to Nocht, the success of the nucleus 
stain of Romanowsky, a mixture of eosin and methylene 
blue, depends upon the presence of certain impurities in 
the methylene blue. To obtain the best results the use of 
polychromic methylene blue is suggested,as the essentials 
for the formation of the nuclear stain are more frequently 
met with in this than in any other. Before using, its alka- 
line reaction should be neutralized with acetic acid, and the 
solution should then be mixed with ordinary methylene 
blue until it is clear and blue. Finally dilute the fluid with 
a one per cent aqueous solution until a reddish tinge is ap- 
parent near the edges. Macerate the preparations in this 
for some time, and if too much stain is taken up decolor- 
ize with dilute acetic acid. 

Colored Leaves. — The causes of the coloring of leaves 
in autumn has formed the subject of a series of investiga- 
tions by Mr. E. Overton. The leaves that turn red he 
classifies under two heads, those which remain throughout 
the winter, and those that fall soon after their change of 
color. Microscopic examination show that in both cases 
the palisade cells, and the cells that line the air-chambers 
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of the leaf, are charg-ed with a red cell sap of the nature of 
g-lucosides. The cultivation of Hydrocharis morsusranoe, 
of Utricularia, and many other land plants, in a weaksolti- 
tion of g-lucose, confirmed his deductions. In each case the 
leaves assumed a rich reddish-brown tint. 

Chromic Acid. — For g-eneral botanical work the most 
useful killing- and fixing- ag-ents are solutions containing 
chromic acid. Prof. C. J. Chamberlain, g-ives some valu- 
oble notes on the streng-ths of the solutions used. For 
spirog-yra, fern prothallia, and similar objects, he suggests 
a solution made up of chromic acid, two grammes ; acetic 
acid, one cubic centimetre ; and water, ninety-seven cubic 
centimetres. If plasmolysis takes place, weaken the chro- 
mic, or streng-then the acetic, since the chromic has a ten- 
dency to produce contraction, and the acetic to cause swell- 
ing-. Too larg-e a proportion of acetic acid, however, may 
cause distortion, and hence it would be better to weaken 
the chromic acid. 

Fixing Tissues. — Referring- to the time that should be al- 
lowed for the fixing of tissues in chromic solutions, Prof. 
Chamberlain has found that twenty-four hours should be 
the minimum even for the most delicate objects. It is now 
well-known that zoologists allow fixing agents like MuUer's 
fluid and Erlicke's fluid to act for weeks before the ma- 
terial is passed on to the next stage, and it is therefore 
questionable whether the time which is usually allowed by 
"microscopistswhenusingchromicacidsolutionsisnotmuch 

too short. Sixteen to twenty-four hours is the time usually 
allowed ; but Prof. Chamberlain's experiments show that 
the material is better able to withstand subsequent proces- 
ses if it has been kept in the fixing solutions for two or 
three days. More rapid penetration, and consequently 
more immediate killing, can be secured if the reagent is 
kept at a temperature of from thirty degrees to forty 
degrees Centigrade.- 

Wickersheim's Preserving Fluid, — This is not com- 
monly used owing to the poor preparations that have been 
put on the market. Animal and vegetable bodies impregf- 



1899] MICROSCOPICAL JOURNAL. 315 

nated with it retain their form, color, and flexibility in the 
most perfect manner. The objects to he preserved are 
placed in the fluid, and left in it for from six to twelve days, 
after which they are dried in the air. The ligaments re- 
main soft and movable, and the animals or plants remain fit 
for anatomical dissection and study for long- periods. The 
formula for the fluid is aS follows ; — Dissolve one hundred 
grammes, alum, twenty-five grammes common salt, twelve 
grammes saltpetre, sixty grammes potash, ten grammes 
arsenious acid, in three thousand grammes boiling water. 
Filter the solution,and when cold add ten litres of the liquid 
to four litres of glycerine and one litre of methyl alcohol. 

Preservative, — For the preservation of arachnids and 
myriapods the following mixture is recommended : — Glyce- 
rine and Wickersheim's fluid one and a-half ounces each, 
and distilled water three ounces, the whole to be shaken and 
thoroughly mixed and added to thirty ounces of ninety-five 
per cent alcohol. He considers that alcohol that has been 
previously used for preserving mites and spiders is pref- 
erable to pure alcohol, as the former already contains some 
of the fats dissolved out of the specimens. This liquid 
preserves the coloring of the specimens, and keeps them 
flexible. 

Pond Animals. — For five months Dr. Marsson concen- 
trated his attention on the study of the variations of the 
animal and plant life of the plankton of the Leipsig ponds, 
one result of which has been the discovery of many new 
and interesting — though anomalous facts. Two ponds, 
separated only by a road, never contained the same forms. 
Vol vox aureus was found in abundance in the pond on the 
south side, but not a single specimen could be found in that 
on the north. Synura uvella was found in the one, in Sep- 
tember,in great quantities,and none at all in the other. Both 
ponds afforded similar conditions of depth, character of 
soil, light, and plant growth, and swans and other water 
birds frequented both. On the 20th of May, Tintinidium 
fluviatile made its first appearance in a pond, and on the 
26th it formed the largest constituent of the plankton, after 
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which it disappeared and did not return. In April, Coda- 
nella lacustris appeared in this same pond, then it disap- 
peared entirely, and was first found in other ponds in August. 

Objectives. — To many microscopists the terms '*one 
quarter inch," or **one half inch,'' as applied to their ob- 
jectives, convey the idea that when in focus, the object is 
at a distance of a quarter inch, or a half inch,from the front 
lens. They confound the equivalent focal leng-th of the ob- 
jective with the working distance. As a matter of fact, 
the latter is always considerably less than the former. The 
determination of the working distance of an objective is a 
point of considerable importance, and therefore all micro- 
scopists should make themselves familiar with the method 
of calculating it. The following simple device will be found 
useful for estimating the working distance of objectives 
that are not higher than one-twelfth inch. Make a long thin 
wooden wedge, ten centimetres in length along the base, 
and twenty millimetres in perpendicular height. Focus a 
diatom on a glass slip without a glass-cover, and then care- 
fully push the wedge along the glass slip until it touches 
the objective. The thickness of the wedge at the point of 
contact will represent the workingdistanceof the objective. 

Picro-carmine.— Prof. Leroy gives the results of his ex- 
perience in the use of picro-carmine as a counter-stain for 
bacteria in tissues. As a rule this reagent is somewhat 
uncertain in its effects, and it is therefore suggested that, 
to obviate risk of failure, the tissues should be first treat- 
ed with logwood picro-carmine, and finally stained by 
Gram's method of bacterialstaining. As a counter-stain, 
alum carmine alone gives only a nuclear stain and leaves 
the cytoplasm practically untouched. Better results can 
be obtained by first staining in alum carmine or borax car- 
mine, then carrying the section through the regular Gram 
process, and lastly leaving the section for half a minute in 
a solution of sodium sulp-indigotate 0.1 gramme, and car- 
bolic acid, five per cent aq. sol. one hundred cubic cen- 
timetres, after which follow on with alcohol, creasote, and 
balsam. By this method the nuclei will stain red, the cell 
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bodies apple g-reen, and the bacteria purple (if gentian vio 
let be used in the Gram's solution). — Knowledge, 

HICBOSCOPIGAL MANIPULATION. 



Removing Air Bubbles From Microscopic Mounts. — B. 
S. Proctor tells in the Pharmaceutical Journal of a simple 
method he has sometimes found useful for removing air 
bubbles in mounting microscopic objects. The method is 
thus described : '*Take a small syringe of the well-known 
pattern having a glass barrel, vulcanite mounts and leather 
packing to the piston. These usually work so nearly air- 
tight that if the piston be drawn up while the nozzle is 
closed with the finger it will spring back to its original po- 
sition. Unscrew the top and remove the piston, close the 
nozzle with a fragment of beeswax, and half fill the barrel 
with water : into this drop the section or tissues to be 
treated. Then replace the piston and screw on the top. 
The syringe being inverted and the plug of wax removed, 
the air is to be driven out of the barrel by raising the pis- 
ton till the water begins to flow out of the nozzle, close the 
aperture with the finger and lower the piston. A partial 
vacum is thus formed, and the air rapidly escapes from the 
cells of the tissue, collecting in the point of the syringe. 
By removing the finger and raising the piston, the libera- 
ted air is forced out ; this may be repeated several times 
so long as air is given off. The same mode of operating 
is applicable to objects to be mounted in Canada balsam if 
oil of turpentine be used instead of water and the objects 
to be mounted are quite dry before immersion in the tur- 
pentine." 

Double Staining. — Ziemann proposes (Centralhalle fur 
Bact.) an elaboration of Romanowski's staining process, 
by which chromatin is colored carmine-red, or carmine- 
violet, and protoplasm blue. The author uses a mixture 
of a 1 per cent methyl blue solution, 1 part, with 0.1 per 
cent eosin solution, (» parts. The staining is performed in 
concave well slides, which are covered to avoid evapora- 
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tion. Any pellicle which forms on the surface is removed 
with blotting- paper. The staining- is accelerated by the 
addition of 25 per cent of borax to the methyl blue solu- 
tion. The time required for staining- blood preparations 
is about half an hour. On the addition of borax, however, 
only ten minutes is necessary for org-anisms of low devel- 
opment, without borax fifteen minutes. Flag-ellates take 
long-er than blood. The objects are fixed either by being 
passed thrice through a flame, or are immersed for half an 
hour in absolute alcohol. Flagellates are fixed by immer- 
sion in hot sublimate alcohol (saturated aqueous sublimate 
solution, 2 parts, absolute alcohol, 1 part), and washing- with 
63 per cent iodine alcohol. The results with bacteria are 
not yet satisfactory. 



BIOLOGICAL NOTES. 



Parasites of House Fly. — A parasite is extremely com- 
mon on the house fly in Bermuda. It is I believe a species 
of Trombidium. Those that I noticed could move rapidly 
over the body of the fly, and when disturbed concealed 
themselves under the halteres. At other times they ap- 
peared to usually attach themselves to the abdomen of the 
host. The parasite was of a red color. Another curious 
parasite which I observed on the house fly in Bermuda was 
a small red ant. This creature attaches itself to the tar- 
sus of the fly by means of its mandibles. It was a matter 
of common observation to see flies on the wing- with these 
small ants attached. On one occasion I diseng-aged the 
ant and placed it on a table. It remained quiet until a fly 
came within suitable distance, when it made a rush, and 
was carried off cling-ing to the leg of the fly. I believe the 
reason of attack was made for the purpose of finally eating 
the fly. The ant held on until its host became exhausted, 
and then attacked a more vital spot than the foot,and killed 
it. These ants eat the soft parts out of a dead cockroach 
in a very short time. The Empusa muscae is a well-known 
fungoid parasite of the housefly. The fung-us "rests" 
during the hot weather in Bermuda, but during- the cool 
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weather it decimates these insects. I believe that I suc- 
ceeded in reducing the numbers of flies in my house by 
placing" bodies of some dead from Empusa in a suitable 
cage. I then introduced many healthy ones. In a few days 
these became infected, and I let them out in order to com- 
municate the disease to others. The result was that the 
walls of the rooms were soon covered by flies dead from 
the Empusa disease. Mr, A. D. Michael, F. R. M. S., 
etc., if I remember rightly, once told me that it was his 
custom to style the common house-fly a "menagerie in min- 
iature," because of the number of parasites to which it 
acts as host. — H. A. Cummins, Major R. A. M. C, 29 
Nightingale Place, Woolwich. — In Science-Gossip. 

NEW PUBLICATIONS. 



Mr. J. J. Browning's Catalogue. — Mr. Browning's cata- 
logue contains many things of interest to microscopists. 
His micro-spectroscopic apparatus is well-known and re- 
quires no detailed notice here,but amongst the now numer- 
ous pocket aplanatic lenses in the market we may mention 
his Platyscopic lenses which were amongst the earliest in 
the field, and still hold their own. A useful novelty is Mr. 
Browning's small micro-camera, concerning which we 
hope to give our readers further information after a prac- 
tical trial of its efficiency. Amongst microscopes we may 
mention the "Iris," fitted with sliding coarse adjustment, 
micrometer screw fine adjustment, draw-tube, diaphragm 
plate, and tube for sub-stage apparatus. 

Zeiss' New Catalogue.— Carl Zeiss' Catalogue for 1898 
is worthy of the reputation of the firm. Beautifully print- 
ed and bound, excellently arranged, and completely illuss- 
trated, it is more than a catalogue in virtue of the practi- 
cal explanatory remarks interspersed in the text. Of the 
eminence of this firm, pre-eminent as makers of the famous 
apo-chromatic objeetives, it is unnecessary to speak, but 
their catalogue gives detailed information with regard to 
their stands, objectives, eyepiaces, and accessories, and 
should be in every worker's hands. 
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Mr. J. J. Hicks' Catalogue. — Mr. Hicks, of Hattoa 
Garden, is well-known as a maker both of microscopes and 
objectives, and his catalog-ue therefore scarcely requires 
detailed notice. We may mention what appears to be a 
comparatively new model in his "Histolog-ical" microscope, 
which is fitted with rack-work coarse adjustment and mi- 
crometer-screw fine adjustment, stag^e with the Nelson 
type of horse-shoe opening, swinging* understag'e fitment 
for condenser, and claw-shaped stand. It is sold at a price 
that brings it well within the reach of students. — Sa\ Gossip, 

The North American Slime Moulds. — Thomas H. Mac- 
bride, Professor of Botany in the University of Iowa. Mac- 
millan Company, New York, 1899, 8vo., 231 pp., 18 plates, 
$2.25. This is a list of the Myxomycetes with technical 
description of each. The material described has been 
brought together in the university herbarium by aid of bot- 
anist from Alaska to Panama. The descriptions conform 
to European authorities a list of which is given in the pre- 
face. Schrader in 1797 first separated the slime moulds 
from the other fungi into a separate family. Fries in 1829 
made a valuable summarv of all then known but the mi- 
croscopical technique of his time did not suffice for dis- 
crimating delicate forms. Spore measurement and micro- 
scopic details were brought out first by Dr. De Bary, 1859, 
and Rostafinski, 1873. A myxomycete is a chlorophyl-less 
organism whose vegetative phase consists of a naked mass 
of multinuclear protoplasm called plasmodium ; repro- 
duced by spores which are either free or more commonly 
enclosed in sporangia, and which on germinating* produce 
ciliated or amoeboid zoospores, whose coalescence gives 
rise to the plasmodium. 



MICROSCOPICAL NOTES. 



Slides. — For the benefit of amateurs who find difficulty 
in obtaining good objects at a moderate rate, I offer first 
class slides, at cost price (3d. each). Material, lists, and 
information free. Dealers not supplied. Frank P. Smith, 
IS, Cloudesley Place, Islington, London, N. 



Objects for the Microscope. 

CARFULLY PREPARED, UNMOUNTED 

24 Series washed Diatoms in tubes, 12 in each series, $1.00 per series. 

4 *' T. 3. of Woods, 24 species in each series, $.50 per series. 
2 ** L. S. " *' 24 '* ** '* **$.50 '* ** 

1 ** T. S. of Woody roots, 18 ** ** *' $.50 *' ** 

5 ** Micro-fungi, 24 " ** '* I.50 ** ** 

5 ** Foraminifera in Sands, 24 ** " *' $.50 " ** 
'* Spicules of Gorgonia 18 *' ** '* $50 ** " 

*♦ Spicules of Sponges 18 ** ** *' $.50 '* ** 

** Spicules and parts of Bchinodermata 18 '* $.50 ** ** 

'* Zoophytes 18 " $.50 " ** 

*' T and L Sections of Horns, hoofs &c. 18 " $So '* ** 

2 ** Hairs of Animals 24 '* $.50 •* '* 

1 ** Skins and Scales 24 '* $.50 ** ** 

6 ** MisceHaneous objects ^Zoological) 24 ** $.50 *' *' 

2 *• Starches 18 species in each series, $.50 ** ** 
2 " Textile fibers 18 '* ♦* " ** $.50 *' *' 

*• Cotton and Silk 16 ** " ** *' $.50 ** " 

** Veg. Hairs and scales 24 " " '* $.50 ** ** 

Mosses 24 " *' *' •* 1.50 *' *' 

*f Micro-seeds 24 *' ** '* ** $.50 *' '* 

*' Misc objects, botany, 24 ** *' " 1 50 ** '* 

The series are sent by registered post on receipt of postal order ci 
U. S. dollar bills for the amount ordered. A List will be sent free on 
application to J. TEMPERE:, 168 RUE ST. ANTOINE, PARIS. 

Miereseepical Specialties. 

KING'S CEMENTS "''"'"*■"'" """'"iL^dVy win .«.tai« it 

KING'S GLYCERINE JELLY is unsurpassed. 
THE KING MICROTOME is the best for botanical work 

Send for full list of apecialties. 

J, D. KING , Cottage City, Mass. 

THE FISK 

TRAGHRRS' AGRNGIRS, 

EVERETT O. FISK & CO.. Proprietors. 

President. 

Etbbitt 0. Fi9K, ... 4 Ashburton Place, Boston, Man. 

Managrers. 

W. B. HsBBiCK, 4 Ashburton Place, Boston, W. D. Kbbb, 70 Fifth Arenue, New York, 

Mass. N. Y 
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The North American Slime-Moulds. 

T. H. MACBRIDE'S NEW BOOK. 

With Frontispiece. 

Professor T. H. Macbride of theState University of Iowa 
has made a descriptive list of all Myxomycetes hitherto 
described from North America including- Central America 
and the MacMillan Company of New York has broug^ht 
out in a nice octavo volume of 230 pag-es accompanied by 
eighteen plates of which our frontispiece represents the 
first. The explanation of the plate is as follows : 

Enteridium splendens. iEthalium, natural size, fig-. 1 ; 

a spore X 1400,fig'. 1, a ; capiUitium of same X 420, fig. 1, b. 

Dictydiaethalium plumbeum. iEthalium, natural size, 
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fig-. 2; sporang-ia and spores, X 50, fig*. 2 a ; persistent 
apices of the peridia, fig*. 2 b. 

Lindbladia efiFusa. A group of sporang-ia X 30, fig*. 3; 
a single spore, X 1400 fig*. 3 a. 

Tubifera furrug-inosa. Group of sporangia, X 5, fi^. 4. 

Cribraria dictydioides. Three sporang-ia, X 15, fig. 5 
a single sporangium showing reticulate thickening-, X 60, 
fig. 5 a; a spore, X 1400, fig. 5 b. 

Dictydium cancellatum. Sporangium X 30, fig. 6; par 
of the peridialwall, seen from within, X 84, fig-. 6 a. 

Ceratiomyxa fruticulosa. Three sporiferous pillars, X 
40, fig. 7 ; tip of a single pillar, X 84, fig-, 7 a. 

Hemitrichia stipata. Sporang-ia, X 6, fig-. 8 ; capillitium 
of same, X 750, fig-. 8 a; a sing-le spore X 1000, fig-. 8 b. 

The following paragraphs are quoted from the intro- 
duction to this volume which should be in the hands of 
every microscopist for use in identifying species : 

The Myxomycetes,or Slime-moulds, include certain very 
delicate and extremely beautiful fungus-like organisms 
common in all the moist and wooded regions of the earth. 
Deriving sustenance, as they for the most part do, in the 
decomposition-products of organic matter, they are usu- 
ally to be found upon or near decaying logs, sticks, leaves^ 
and other masses of vegetable detritus, wherever the 
quantity of such material is suflScient to insure continu- 
ous moisture. In fruit, however, Slime-moulds may oc- 
cur on objects of any and every sort. Their minuteness 
retires them from ordinary ken ; but such is the extreme 
beauty of their microscopic structure, such the exceeding 
interest of their life history, that for many years enthu- 
siastic students have found the group one of peculiar fas- 
cination, in some respects, at least, the most interesting 
and remarkable that falls beneath our lenses. 

The Slime-moulds present in the course of their life 
history two very distinct phases : the vegetative, or grow- 
ing, assimilating phase, and the reproductive. The for- 
mer is in many cases inconspicuous and therefore unob- 
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served ; the latter generally receives more or less atten- 
tion at the hands of the collector of fungi. The vegeta- 
tive phase differs from the correspondent phase of all 
other plants in that it exhibits extreme simplicity of 
structure, if structure that may be called which consists 
of a simple mass of protoplasm destitute of cell-walls, 
proteid in form and amoeboid in its movements. This 
phase of the Slime-mould is described as plasmodial and 
it is proper to designate the vegetative phase in any 
species, as the Plasmodium of the species. It was form- 
erly taught that the plasmodium is unicellular, but more 
recent investigation has shown that the plasmodial pro- 
toplasm is not only multi-nuclear but karyokinetic ; its 
cells divide and redivide, as do the reproductive cells of 
plants and animals generally. Nevertheless, in its plas- 
modial phase, the Slime-mould is hardly to be distin- 
guished from any other protoplasmic mass, may be com- 
paired to a giant amoeba, and justifies in so far the views 
of those systematists who would remove the Slime-mould 
from the domain of the botanist altogether, and call them 
animals. The plasmodium is often quite large. It may 
frequently be found covering with manifold ramifications 
and net-like sheets the surface of some convenient sub- 
stratum for the space of several square feet. 

The substance of the plasmodium has about the consis- 
tency of the white of an egg ; is slippery to the touch, 
tasteless, and odorless. Plasmodia vary in color in dif- 
ferent species and at different times in the same species. 
The prevailing tint is yellow, but may be brown, orange, 
red, ruby-red, violet, in fact anything but green. Young 
Plasmodia in certain species are colorless, many have a 
peculiar creamy tint difficult to define. Not only does 
the color change, sometimes more than once in the course 
of the life history of the same species, but it may be the 
same for several forms, which in fruit are singularly di- 
verse indeed, so that the mere color of the plasmodium 
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brings small assistance to the systematist. In fact, the 
color depends no doubt upon the presence in the Plasmo- 
dium of various matters, more or less foreign, unassimi- 
lated, possibly some of them excretory, differing from 
day to day. In its plasmodial state, as has been 8aid,the 
•Slime-mould affects damp or moist situations^and is found 
during warm weather in humus, on piles of rotten leaves, 
straw, but especially on and in the wet tissues of rotten 
stumps and logs. In such a situation the protoplasm 
spreads over all moist surfaces, creeps through the inter- 
stices of the rotting bark, spreads between the cells, be- 
tpeen the growth-layers of the wood, runs in corded vein- 
like nets between the wood and bark, and finds in all 
these cases nutrition in the products of organic decom- 
position. Such a Plasmodium may be divided, and so 
long as suitable surroundings are maintained, each part 
will manifest all the properties of the whole. Parts of 
the same Plasmodium will even coalesce again. If a piece 
of plasmodium-beariug wood be brought indoors, be pro- 
tected from desiccation by aid of a moist dark chamber, 
not too warm (TO^ F.), the organism seems to suffer little 
if any injury, but will continue for days or weeks to man- 
ifest all the phenomena of living matter. Thus, under 
such circumstances,the Plasmodium will constantly change 
shape and position, can be induced to spread over a plate 
of moist glass, and so be transferred to the stage of a 
microscope, there to exhibit in the richest and most inter- 
esting and abundant fashion the streaming protoplasmic 
currents. As just indicated, the plasmodia follow mois- 
ture, creep from one moist substance to another, especi- 
ally follow nutritive substrata. They seem also to secure 
in some way exclusive possession. I have never seen 
them interfered with by hyphsa or enemies of any sort, 
nor do they seem to interfere with one another. 

The plasmodial phase of the £lime-mould, like the hy- 
phal phase of the fungus, may continue a long time ; for 
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months, possibly for years. The reason for making the 
latter statement will presently appear. But however 
long or short the plasmodial phase continue, the time of 
fruit, the reproductive phase, at length arrives. When 
this time comes, induced partly by a certain maturity in 
the organism itself, partly no doubt by the trend of ex- 
ternal conditions, the Plasmodium no longer as before 
evades the light, but pushes to the surface, and appears 
usually in some elevated or exposed position, the upper 
side of the log, the top of the stump, the upper surface 
of its habitat, whatever that may be ; or even leaves its 
nutrient base entirely and finds lodging on some neigh- 
boring object. In such emergency the stems and leaves 
of flowering plants are often made to serve, and even 
fruits and flowers afford convenient resting places. The 
ojbject now to be attained is not the formation of fruit 
alone, but likewise its speedy desiccation and the prompt 
dispersal of the perfected spores. Nothing can be more 
interesting than to watch the Slime-mould as its Plasmo- 
dium accomplishes this its last migration. If hitherto its 
habitat has been the soft interior of a rotten log, it now 
begins to ooze out in all directions, to well up through 
the crevices of the bark as if pushed by some energy act- 
ing in the rear, to stream down upon the ground, to flow 
in a hundred tiny streams over all the region round about, 
to climb all stems, ascend all branches, even leaves and 
flowers, to the height of many inches, all to pass sudden- 
ly as if by magic charm into one widespread, dusty field 
of flying spores. Or, to be more exact, whatever the po- 
sition ultimately assumed, the plasmodium .soon becomes 
quiescent, takes on definite and ultimate shape, which 
varies greatly, almost for each species. The Slime-moulds 
were formerly classed with the gasteromycetous fungi, 
puff-balls, and in description of their fruiting phase the 
terms applicable to the description of a puff-ball are still 
employed, although it will be understood that the struct- 
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ures described are not in the two cases homologous ; only 
analogous. The sporangium of the Slime-mould exhibits 
usually a distinct peridium^ or outer limiting wall, which 
is at first continuous, enclosing the spores and their at- 
tendant machinery, but at length ruptures, irregularly as 
a rule, and so suffers its contents to escape. The perid- 
ium may be double, varies in texture, color, persistence, 
and so forth, as will be more fully set forth in the sev- 
eral specific descriptions. The peridium blends with the 
hypothallus below when such structure is recognizable, 
either directly, when the sporangium is sessile, or by the 
intervention of a stipe. Associated with the spores in 
the sporangium occurs the capillitiuni. This consists of 
most delicate thread- or hair-like elements, offering the 
greatest variety both in form and structure. The threads 
composing the capillitium are not to be regarded, ev^n 
when free, as cells, nor even of cellular origin ; they are 
on the other hand, in such a case,8imply shreds and strands 
of the original plasmodium, portions that have not been 
used in the formation of spores, and are accordingly mod- 
ified in such wise as to be useful in spore-dispersal. The 
capillitium threads may be solid or hollow, they may oc- 
cur singly or be combined into a net, they may be terete 
or flat, attached to the peridial wall or free, simple or 
adorned with bands or spires and knobs in every variety, 
uniform or profusely knotted and thickened at intervals, 
and burdened with calcic crystals. 

The germination of the spores ensues closely upon their 
dispersal or maturity and is unique in many respects. The 
wall of the 9pore is ruptured and the protoplasmic con- 
tent escapes as a zoospore indistinguishable so far from 
an amoeba. The amoeboid zoospore is without cell wall, 
changes its outline, and moves slowly by creeping or flow- 
ing from point to point. At this stage many of the spores 
assume each a flagellate cilium, and so acquire power of 
more rapid locomotion. The zoospores, whether ciliate 



or Hot', tbiis enjby iridei)eadent existence and it&6kpsM!^ 
of continilitig siich ^iistence for sometitne, asBiriiiiati'njg', 
groiieing', and eveti 'rdprddtibing themselves by sini^Ii" tti- 
sibii, over and ov6r again. This takes place, 6t cclii'rse', 
only ill the presence of suitable nutrient media. Wev'e'r'- 
theless the spores of many species gertnin&te (Quickly 
simply in Water. A drop suspended in the fbi'm of tlie 
ordinary drop culttire on a cover-glass affoi'ds ain'ple op- 
portunity. In the course of titae, usually not moYe than 
two or three days, the swarm sporei^ cease their activity, 
lose their cilia, and come to rest, exhibitingat most noth- 
ing more than the slow amoeboid movement first i^efei'i'e'd 
to. In the course of two or three days more, the little 
spores begin to assemble and flow together ; at fir6t into 
small aggregations, then larger, until at length all have 
blended in onfe large/creeping protoplasmic mass to form 
thus once again the plasmodium,orplasmodial phase ^ith 
which the round began. Small plasmodia may" generally 
be obtained artificially from drop cultures. Ha^ infu- 
sions, infusions of rotten wood, etc., may sometinles give 
excellent results. The spores of Didyrriiu^ crustaceum 
were sown upon a. heap of leaves in autumn. An abund- 
ant display of the same species followed in the next Jun^'; 
but, of course, the intervening phase* were not observed. 
The most satisfactory studies are obtained by plasmodia 
brought in directly from the field. 

The cellulose of the Slime-mould looks toWard th^ wbrld 
of plants. The aerial fructification and stipitate habit 
of the higher forms tends in the same direction. The dii^- 
position to attach themselves to some fixed base i6 a cuH- 
ous characteristic of plants, more pronounced as we as- 
cend the scale ; biit by no means lacking in maiy of the 
simplest, Diatoms, filamentous Alg®, etc., and it is (^uite 
as reasonable to call a Vorticella or St^htor, by virtue of 
its stipitate fortii and habit, a plant as to call Slime-mouM 
alh ainimal because in one stage of its history it resembles 
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an amoeba. The whole life of the organism in any case 
mnst be taken into account. At the outset plants and 
animals are alike ; there is no doubt about it ; thej differ 
in the course of their life histories. The plasmodium is 
the vegetative phase of the Slime-mould. It needs on cell- 
walls of cellulose, no more than do the dividing cells of a 
lily-endosperm : both are nourished by organic food and 
resort to walls only as conditions change. The possession 
of walls is an indication of some maturity. In the Slime- 
mould the assumption of walls is indeed delayed, but 
merely delayed. Walls at length appear, and when they 
do come they are like those of the lily; they are cello- 
lose. The Myxomycetes may be regarded as a section of 
the organic world in which the forces of heredity are at 
a maximum, whatever those forces may be. Slime-moulds 
have in smallest degree responded to the stimulus of en- 
vironment. They have, it is true, escaped the sea, the 
fresh waters in part, and become adapted to habitation on 
dry land ; but nothing more. 

About 400 species of Slime-moulds have been described. 
Saccardo enumerates 443, inclusive of those denominated 
doubtful or less perfectly known. These 443 species are 
distributed among 47 genera, of which 15 are represent- 
ed by buta single species each, — monotypic. In the United 
States there have been recognized about 200 species. Of 
those here described, some are almost world-wide in their 
distribution, others are limited to comparatively narrow 
boundaries. The greater number occur in the temperate 
regions of the earth, although many are reported from 
the tropics, and some even from the arctic zone. 

If the Plasmodium malaricB be indeed called a Slime- 
mould, and be, as is alleged, the promoting cause and 
agent in malarial fever, then the group entire suddenly 
springs to most unusual interest in the attention of all 
mankind. Aside from the injurious tendencies possible 
or real of these two, I know not that all other Slime- 
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moulds of all the world, taken all together, affect in any 
slightest measure the hap or fortune of man or nation 
And yet, if in the economic relations of things, man's 
intellectual life is to be considered, then surely come the 
uncertain Slime-moulds, with their fascinating problems 
proffered still in forms of unapproachable delicacy and 
beauty, not without inspiration. 

Collection and Care of Slide-mould Material. 

Specimens may be taken at the appropriate season in 
almost any or every locality. Beginning with the latter 
part of May or first of June, in the Northern states, Plas- 
modia are to be found everywhere on piles of organic 
refuse : in the woods, especially about fallen and rotting 
logs, undisturbed piles of leaves, beds of moss, stumps, 
nor less in the open field where piles of straw or herba- 
ceous matter of any sort sinks in undisturbed decay. 
Within fifty years tree-planting in all the prairie states 
has greatly extended the range of many more definitely 
woodland species, so that species of Stemonitis, for in- 
stance, are common in the groves on farms far into Ne- 
braska and Dakota. In any locality the plasmodia pass 
rapidly to fruit, but not infrequently a plasmodium in 
June will be succeeded in the same place by others of the 
same species, on and on, until the cold of approaching 
winter checks all vital phenomena. The process of fruit- 
ing should be watched as far as possible and, for herba- 
rium material,allowed to pass to perfection in the field. 

Specimens collected should be placed immediately in 
boxes in such a way as to suffer no injury in transport ; 
beautiful material is often ruined by lack of care on the 
part of the collector. Once at the herburium, specimens 
may be mounted by gluing the supporting material to the 
bottom of a small box. Boxes of uniform size and depth 
may be se^pured for the purpose. Some collectors prefer 
to fasten the specimen to a piece of stiff paper, of a size 
to be pressed into the box snugly, but which may be re- 
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moved at plea»tire. Every pains^ must in any dm be 
taken to exclude insects. 

For simpTe microscopic examination it will be found 
convenient to first wet the material with alcohol on the 
slide, then with a weak solution of potassic hydrate, to 
cause the spores and other structures to assume proper 
plumpness. A little glycerine may be added or run un- 
der the cov^rif it is desired to preserve the material for 
further or prolonged study. For permanent mounting 
nothing in most cases is better than glycerine jelly. As 
a preparation, the material should lie for sonie time in 
Hantsch's fluid, opportunity being given for evaporation 
of the alcohol and water. When the material shows the 
proper clearness and fullness, it may be mounted Id jelly 
iu' the usual way. Kaiser's formula gives beautif ul re*- 
suits. After mounting, the preparation should be sealed 
with some good cement, as Hollis's glue. 



Preparation of Certain Special Media. 

V. A, MOORE. 

In studying the properties of bacteria it is desirable 
to cultivate them on a number of different media. Bouil- 
lon,agar, and gelatin are most commonly used,but others 
are necessary in determining the cultural peculiarities 
and important biochemic properties of the organism in 
question. The cultivation of bacteria upon these media 
paay be regarded somewhat as a test, to determine the 
presence or absence of certain properties. Thus, for ex- 
ample, will the species in hand coagulate the casein in 
milk, produce gas in media containing saccharose, grow 
on potato, etc.? The number of these tests which have 
been used and called important ii large. A few species 
of bacteria require a particular kind or kinds of media 
for their diagnostic or most differential growth. ; Among 
these are those of glanders^ diphtheria and tuberculosis. 
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Genee^ Direotions.— Prepare for culti:fre medja, 5 
tubes of potatoes, 5 tabes of milk, p tabes of litniap milk, 
5 tabes of glucose agar, 5 tubes of glycefin ag^r, j4 fei^- 
mentation tubes of bouillon containing glucose, 4 coiji- 
taining lactose, and 4 containing saccharose.. , . 

Peeparatin of Potato for a Culture Medium. — Se- 
l^ct medium sized potatoes, thoroughly wash and cut oi^l^ 
with a cutter made for this purpose, a cylinder 3 to 4 cm. 
long (oblong pieces cut with a knife will do quite as well). 
Ordindrily 2 cylinders can be cut from ea6h potato. 1?he 
iJQclined surface is obtained by cutting oiif the potatlor 
projecting above the frame of the cylindrical knife. All 
of the skin must be removed. Wash the potato cylinders 
in eold, running water for some 5 minutes (a longer time 
is preferable) and place them in test tubes of the proper 
site (large or small according to size of cutter used), aa<l 
add about 1 c.c. of water to each tube. Sterilize them by* 
discontinuous boiling or steaijiingfor 20 minutes ieach day 
for three consecutive daysi Wipe, label, and store. 

Preparation of Milk for a Culture Medium. — Place 
about 100 c.c. of fresh milk in a beaker in the ioe box 
and allow it to stand for from 10 to 15 hours^ Then carei-' 
fully remove all the crea^l. It is w^ll to filter thq m^lk 
through a thin layer of absorbent cotton to remove any, 
masses of cream. The reaction should be tested and if 

I ■ . • \ '.■.■'. 'ITT 

strongly acid it should be rejected or made 1.5percent< acid 
to phenolphthaleni by the addition of n 1 sodium hydrate, 
Distribute the skimmed milk in small test tubes (Tjcc. ii^ 
each) ^nd sterilize by discontinuous steaming in the sam<^ 
manner and for the same length of time as the pqtato^^^ 
Label and store in locker. 

Preparation of Litmus Milk for a Culture Medium 
— This is prepared the same as the milk medium' withtiie 
addition of enough of an aqueous solution of litmus tot 
impart a decidedly blue color to the milk. I^terilize, iat)el 
and store the same as the milk. 
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Preparation of Glucose Agar. — Prepare 100 c.c. of 
agar. Reserve one half of it for glycerine agar and to the 
other half add 1 per cent glucose. Dissolve the powdered 
glucose in about 5 c.c. of boiled,hot water before adding it 
to the liquid agar. After thoroughly mixing distribute 
it in small sterile test tubes. Sterilize, label, and store 
the same as ordinary agar. 

Preparation of Glycerine Agar. — Take the balance 
of the agar prepared above and add 5 per cent of pure 
glycerine. Thoroughly mix it with the liquid agar, after 
which distribute it in tubes. Sterilize, label, and store 
as ordinary agar. 

Preparation of Glucose Bouillon. — This is used in 
the fermentation tube. Take 100 c.c. of peptonized bouil- 
lon and add 1 gram of pure grape sugar (glucose). Af- 
ter it is dissolved and thoroughly disseminated through 
the bouillon by stirring or pouring, distribute the bouil- 
lon in the fermentation tubes, filling completely the closed 
branch and the open bulb about half full. Sterilize it by 
discontinuous steaming for twenty minutes each day for 
three consecutive days. 

Preparation of Lactose Bouillon.— This is prepared 
by adding 1 per cent lactose to the peptonized bouillon. 
It is necessary, however, that the bouillon used does not 
contain muscle sugar. Bouillon free from muscle sugar 
can usually be obtained by macerating the meat for from 
12 to 18 hours at a low temperature. After adding the 
lactose and thoroughly mixing it in the bouillon, sterilize 
label, and store. 

Saccharose Bouillon. — This is peptonized bouillon to 
which 1 per cent sacchrose has been added. It is pre- 
pared from bouillon free from muscle sugar, in the same 
manner as lactose bouillon. 
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Evolution of Decay. 

ARCH C. HART. 

I believe decay to be a nataral force which acts through 
media upon all material bodies, with the effect of chang- 
ing their identity. I do not consider it a process of a 
force, nor as the result of the action of a form of energy, 
but as a force or form of energy that is only known to us 
by its manifestations through matter — effecting changes 
from a state of soundness or perfection to one less sound 
or perfect. I would classify it on the same general basis 
as gravitation, or any of the other great forces of nature. 
Gravitation existed and man used its power long before 
Newton formulated the law of gravitation. Men did not 
understand how the force acted. 

So with the force decay. For ages men have recog- 
nized and used this power and depended upon its action 
for their existence. In these living bodies are we not dy- 
ing to live, and living to die ? But to prove that this 
force acts with other forces in making men and worlds 
grow old would be diflScult. The lack of demonstration, 
however, makes it no less a fact. All things are growing 
or decaying ; advancing in integration or disintegration. 
The change from perfection to one less perfect, to my 
mind, results from the action ofaforce,and we term it de- 
cay. Surely life is a force. Why then is not decay a 
force ? 

Fire, air, light, electricity, acids, alkalies, salts, alco- 
hols, oils and water I take to be some of the important 
media through which decay acts in effecting change of 
identity seen in material bodies. In citing water as one 
of the most important media I have done so because it is 
one of the most universal of all compounds as well as the 
greatest of Nature's solvents and cements. Science has 
already proven that upon water for many of their combi- 
nations depend the animal, the vegetable and even the 
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mineral kingdoms. The cell holds imprisoned within its 
walls water of combination. 1*116 crystal holds within its 
angles water of crystallization. I do not think any ar- 
gumeut is necessary to prove the importance of water as 
a medium for the action of decay. 

In explanation of the action of many chemical, cono- 
pounds, chemistry, to my mind, teaches that many of tUe 
acids, alkalies, salts, alcohols and oils are antiseptics or 
germicides chiefly owing to their relative affinity for 
water. ,. To say a substance is germicidal because it kills 
gei'mSi is like calling pistols homicidal because they kill 
mQP... Such an answer is not sufficiently scientific. JIow 
do antiseptics and germicides act as a class ? ' What are 
tha principles involved ? Bacteria, we have already learn- 
ed, will not grow on tissues that have been treated with 
solutions of certain strength of bichloride of n^ercury, 
uitrate of silver, chloride of gold, sulphate of copper, 
chloride of tin, formaldehyde, the essential ojls, apd 
m^nyiof the alcohols, acids and alkalies. For example, 
in the treatment of gonorrheal ophthalmia, the cause of 
a3 much blindness as any one disease, after having thor- 
oughly cleansed the eye by repeated douchings of luke- 
warm sterilized water, there is instilled several drops of 
a two per cent solution of uitrate of silver, which, if used 
in, time, will suffice to stop the disease. 
. How, these ohemicals act so as to prevent the growth of 
bacteria is due to their ability to harden albumen and ren- 
der it insoluble to the action of bacteria ; they were pow- 
erful in preventing decay just in proportion to their abil- 
ity to form insoluble albuminates with the various tis- 
sues of the body. 

; How they harden albumen and render it insoluble is ex- 
plained as follows : Chemistry teaches us that nitrate of 
silver and the list of germicides already named, likewise 
alcohol, acids, alkalies and oils, are constantly demanding 
water. . That in many instances when applied to tissues 
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they cause a* shrinkage or expansion beyond recognition. 
That the changed appearance noted in the tissue is due, in 
part at least, to the altered condition of the water in the 
tissues, The nitrate of silver, for example, has so changed 
the water of combination that the bacteria cannot pene- 
trate the film thus formed with the tissues, and the bac- 
teria in the tissue have either had sufficient water re- 
moved from them to cause their death, or else have be- 
come so confined that they cannot get the water necessary 
for their proper growth. The soil has in reality become 
hardened, insomuch as it is now insoluble to their diges- 
tive action, and might with truth be called antiseptic. 

In proof of the importance of rendering the water in 
the tissues inaccessible to bacteria, and that the way the 
cells render themselves germicidal is by removing the 
water from the bacteria themselves, or else so placing the 
water of the tissues as to be insoluble to the digestive 
action of bacteria, it is necessary to explain why foods are 
preserved from the action of bacteria by cooking, dry- 
ing, freezing, salting, sugaring in alcohol, acids, alkalies 
and oils. 

In cooking foods, boiling, frying, baking, etc., the wa- 
ter is driven out of them, so that they shrink quite be- 
yond recognition. Bacteria, when present, of course, 
are generally killed, and those that may get lodgment do 
not grow well, owing to the decreased quantity of water 
now present in the tissues. Freezing solidifies the watei; 
in the tissues, and while they remain frozen the water is 
inaccessible to bacterial growth. Drying removes tl^e 
water of combination in part, so although the tissues may 
be covered with bacteria, the bacteria do not grow ; not 
because the bacteria are dead, but because they cannot 
get the water necessary for their growth. The proof that 
it is only water that is needed, anyone knows who has had 
experience with dried foods that have become damp. In 
the use of smoke as applied in curing hams, bacoQ, etc,^ 
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the heated air removes water from the tissues, and in its 
penetration carries into the tissues creasote and the other 
active agents that have an aflSnity for water. The crea- 
sote, etc., removes the water from the tissues, and espe- 
cially from the surface, and because of a more immedi- 
ate contact forms a layer insoluble to bacteria. Salting 
or sugaring are similar. The salt abstracts water from 
the tissues. Salt is sprinkled over fish as they are pack- 
ed in vessels for preservation without the addition of any 
brine, as they are said to make their own brine — the salt 
literally squeezes the water out of the bodies of the fish. 
Any child knows that eating sugar will make him thirsty. 

When we eat salty foods or much sweets we remove the 
water from our tissues, in reality cause a fever and thirst, 
just as if we were ill with some disease characterized by 
an increase of temperature. The sugar or salt enters the 
tissues and removes the water in part, and this increases 
the demand on the part of the tissues for more «vater. 
So with alcohol. 

Bacteria, we have already learned, are only able to thrive 
when liberally supplied with water. There arc other 
conditions necessary, as temperature, rest, light, etc. I 
mention water, as it is one of the conditions I believe we 
are able to control sufficiently to prevent their growth. 

When a patient is down with typhoid fever or any of 
the fevers that owe their development to bacteria, the pa- 
tient sufiers with thirst and fever. Why ? I believe it is 
because the growth and development of bacteria is con- 
suming such enormous quantities of water that the sys- 
tem is over-drained, and the patient, if his tissues have 
not sufficient vitality to hold the water in combination, 
dies often simply because the bacteria have used up all 
the available water. 

Physiologists speak of cells becoming specialized in 
their work of elaboration in the body. They mean that 
the cells divide up the work of the body just the same as 
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a body of men divides up the work of a community. By 
reason of this division of labor they are able to do their 
work better ; they are specialists. To illustrate : the liver 
is an organ whose cells are specialized in the secretion of 
bile, glycogen, etc.; while the periosteum might be call- 
ed an organ having cells specialized in the secretion of 
bone forming materials. So when the bones of the old 
are fractured they do not readily knit, because the cells 
specialized in the secretion of bone-forming compounds 
have almost entirely disappeared. It is the ability on the 
part of cells to become specialists, capable of doiug one 
thing extremely well, that imparts to the organism im- 
munity from certain diseases. The cells, learning that 
bacteria tend to remove the water from them, endeavor to 
fix the water in themselves. They may do this by the 
elaboration of some chemical compound that has a greater 
affinity for the water of combination than have the bac- 
teria. Be that as it may, the bacteria cannot get the water 
necessary for their growth. 

I believe if it is through a change in the main com- 
pound of the body that it becomes possible for disease to 
manifest itself, whether it be an atrophy or hypertrophy 
of the tissues resultant from the action of bacteria,chem- 
ical or natural forces, the more stable we can fix, seal or 
combine the water in the tissue, the more effective will be 
its power of resisting decay. 

From my experiments with the teeth I believe it is pos- 
sible to fix, seal or combine the water in the teeth so as 
to be inaccessible for a time to bacteria. 

It hag already been proved that certain conditions did 
confer immunity for a time to the digestive action of bac- 
teria ; that some teeth were less susceptible than others; 
that decay oft times is checked and the layer of decalci- 
fied dentine rendered immune to the further action of 
bacteria ; that while the cracks in the enamel and the 
spaces between the ceils are large enough for the entrance 
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of bacteria there is oftea no decay of suflBcient import- 
ance to attract atteotioo, unless the enamel or dentine be 
examined by the aid of the microscope and differential 
stains. Then the surface enamel and dentine will show 
bacteria adhering, and even penetrating for a considera- 
ble distance the strncture of the tooth. 




The above figure shows the penetration of nitrate of 
silver into enamel partly decomposed by bacteria, a^ Im- 
mune layer of enamel deeply stainedL Taken from a 
young lady's mouth in which white decay was rapidly de- 
stroying the teeth. This tooth was treated thr«e years 
ago to nitrate of silver without filling. Decay ^stopped in 
all teeth thus treated. Tooth crowned. 

The extent of decomposition thus produced by bacteria 
mav be as I have stated only visible through the micro- 
scope or differential staining. (See fig. 1, »: and- fig, 3). 
Pop example, when a tooth presenting the white chalky 
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/ 
8pota of beg^ioning decay is treated with a solution of ni- 
trate of silver, the extent of deiJay can be readily seen. 
This partially decomposed sorface containing milliODs 
of bacteria, I believe, can be made to take up substances 
Oftpable of forming a layer immune to bacterial growth. 
So I hace given the term "immnne layer" to any layer of 
enamel or dentine that has become sterile to the growth 
of bacteria. This layer is partly due, in some mouths, 
to a protective film of bacteria that has become stained, 
and remains adherent lo the surface 6f the teeth. 




Section of enamel showing immune layer that has been 
produced by the action of formaldehyde or formalin upon 
the enamel. Hardened in alcohol 50-per-ceot formalin 
10-per-cent while still warm. Stained with Rubin S 
eosin and oil of cinnamon. The staining bflngs out the 
depth of penetration or the fact of bacteria. Under di- 
rect sunlight the bacteria can be seen penetrating the 
enamel at points indicated. 



THE AMERICAK MONTHLY 



[Nov 




Figure 3 is the same eectioD an figure 2, ander a higher 
[lower. Shows coating of acid-producing and euainel- 
deetroyiug bacteria, on top of figure; on lower side depth 
of peoetratioii, Htaiued by eosin. 




1 hftve obeerved many mouths in which there was no 
decay, or where decay had ceased ; and occasionally get- 
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ting such teeth for minute extunination, I have found the 
outside layer of enamel and dentine to be stained with 
Tarioas compoandri. The exact chemical nature of these 
compounds I have not been able to prove to my entire 
tatisfaction. On scraping off thitt protective slain, the 
the microscope reveals it to be chiefly bacteria, and be- 
cause of this, I am iuclined to believe that certain bac- 
teria have the power of protecting the teeth, junt a lichen 
growing on rocks protects them from disintegration. 




This shows penetration of tobacco stain in the enamel. 
Tooth lateral incisor from man aged 53. Has used tobacco 
since he was a boy. Meslo-approximal cavity with tooth- 
structure black from infiitralion of stain. Cavity has been 
there for years, never became any larger, so he never had 
it filled. Tooth evidently immune to the action of bacteria. 

The bacteria causing this peculiar discoloration I have 
observed growing near the gum margin, and in places diffi- 
cult of cleansing, especially on the lingual and approximal 
surfaces. Their growth on the teeth will be noticed as a 
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peculiar black or reddish line, and when present ti is 
quite impossible to find decay. From this it would seem 
that there are certain bacteria which of themselves have 
the power to confer immunity from attacks of those bacte- 
ria that cause the destruction of the teeth. 

In mouths where the decay is slow the decayed por- 
tion is always discolored. The cause of this discolora- 
tion is an important question, and in many mouths one 
quite difficult of solution. In many instances I have 
found the decoloration is tobacco stain (see p. 341). This, 
I observed, had penetrated quite deeply the- enamel and 
dentine, and, by the aid of direct sunlight reflected by 
the mirror up through the Abbe condenser, and the speci- 
men under the microscope, one could see many bacteria 
which had taken on the stain from tobacco. This would 
suggest that the discoloration seen in decay is partly due 
to bacteria having become stained. 

The use of direct sunlight in the examination of speci- 
mens stained to show bacteria will make visible bacteria 
as far as they have penetrated the tooth structure. This 
idea came from observing how a ray of sunlight would 
make visible the bacteria and particles of dust in a dark 
room. I immediately made use of it in my study of speci- 
mens of teeth under the microscope. It was not neces- 
sary to grind them so thin to show bacteria penetrating 
both enamel and dentine. 

This immune layer is sometimes due to the cracks and 
spaces in and between the cells having become filled with 
insoluble compounds, as is seen in teeth stained with to- 
bacco or nitrate of silver, chloride of gold, sulphate of 
copper, etc., similar to the manner that oil covers the 
surface of water and retards its evaporation. In other 
words, the water already in the enamel, dentine and bac- 
teria has attracted compounds that have a greater affini- 
ty for the water in the tooth substance than have the biic- 
teria. So decay stops for a time, simply bebkuse the bac- 
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teria cannot grow down in the enamel, not because the 
hole is too small, but because the water in the tooth has 
become too insoluble or inaccessible to the digestive ac- 
tion of bacteria. The remains of the dead bacteria act- 
ually serve as a tilling and protection against the entrance 
of other bacteria. 

We carry into actual practice the application of the 
principle, viz : protecting the water in enamel and den- 
tine by causing the tooth, and the bacteria as far as they 
have penetrated the tooth, to take up certain substances 
dissolved in water, like formaldehyde, nitrate of silver, 
chloride of gold, sulphate of copper, chloride of zinc, 
chloride of tin, and a whole host of substances of a like 
nature that I believe have the power of protecting the 
water in the tissues from the growth of bacteria. 

Formaldehyde is used about as follows : After cleans- 
ing the surface to be hardened with pyrozone (three per 
cent medicinal) make several applications of the formal- 
dehyde, varying in strength from two to forty per cent 
(forty per cent being full strength as it comes to us from 
the shops) to the cavity, carious surface, and healthy por- 
tion of the tooth and teeth under the rubber-dam, from 
ten to forty minutes. The cavity is then dried out and 
coated with a saturated solution of paraform in chloro- 
form, to which has been added sufScient hard Canada bal- 
sam to make the solution a thin varnish, into this, after 
waiting for the varnish to nearly dry, may be burnished 
amalgam, stuck gold, gutta-percha or cement. 

Formaldehyde should never be applied to the surfaces 
of the teeth, except the rubber-dam be in position, fitted 
evenly around the necks of the teeth, so that there shall 
be no holes whereby the mucous surfaces of the mouth 
may become exposed to the action of formaldehyde, as it 
produces an ugly slough. In the application of the for- 
maldeyde it is important to have the surfaces of the teeth 
free from all adhering colonies of bacteria, so as to be 
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sure to kill all bacteria that have penetrated the enamel 
or dentine. 

When once the people fnlly realize that bacteria alone 
are the cause of their soft, chalky teeth, and that it is 
possible to so harden the teeth that they will resist the 
solvent action of bacteria, then the gilded and glaring 
signs ^'painless extraction'* will have to come down. Dent- 
istry will become a profession loved by mankind, and to 
be called a dentist an honor. — Pacific Medical Journal. 



Miscellaneous Notes on Microscopy. 

JOHN. H. COOKE, F. L. S., F. G. S. 

Cleaning Diatoms. — The addition of a little ammonia to 
the water in which diatomaceous materials are being wash- 
ed facilitates the removal of slimy, gelatinous products, 
cleanses the diatoms, and hastens their settlement to the 
bottom of the vessel. 

Pulverizing Rock. — To extract siliceous organisms from 
rock fragments, heat the rock to about one hundred de- 
grees Fahrenheit, and then plunge it into a boiling solution 
of soda sulphate. This salt takes up water as it crystal- 
lizes, and the rock, therefore, readily pulverizes under its 
influence. 

Diatom Mounts. — Balsam of tolu, from which the cinna- 
mic and benzoic acids have been removed by prolonged 
boiling in a large quantity of water, is an admirable mount- 
ant for diatoms. It should be dissolved in rectified ben- 
zine, filtered, dried, and finally dissolved ifi alcohol or chlo- 
roform. The refractive index of the balsam thus pre- 
pared is 1.72 when dry. 

Double Stain. — Methyl-green is an effective double stain 
for all vegetable sections. When applied to fibres, whether 
of pure cellulose or of lignin, it produces a deep green if 
the fibre has been mordanted before staining ; while a light 
green is produced when the order of stain and mordant is 
reserved. Apply in strong aqueous solution. 

Amoeba. — For the preparation of permanent mounts of 
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living- amaeboid organisms, the following method, first sug-- 
gested by Certes, will be found to give satisfactory results. 
To thirty cubic centimeters of the water containing the 
living- amoebae, add about one cubic centimetre of osmic 
acid solution (one per cent). After settling for a few hours 
wash the deposit, concentrate, stain, and mount in distilled 
water containing a trace of osmic acid. 

Yeast Cultures. — To demonstrate in yeast cultures the 
formation of alcohol as a result of the growth of the plant 
in a sugar solution, the following- method is less trouble- 
some than the ordinary qualitative tests, and much more 
satisfactory. To the yeast culture add a few drops of iodine 
solution,and then enough KHO solution to destroy the color 
of the iodine. Iodoform will be produced and can be rec- 
ognized by its characteristic odor. 

Insect Preservation. — The proper preservation of soft- 
bodied organisms is one of the chief difficulties that the 
working microscopist has to contend against. The num- 
ber of preserving media is g'reat, but there are few of 
them that are at once as simple and effective as that sug- 
gested by A. E. Verrill for preserving insects in their 
natural forms and colors. The solution consists of two- 
and-a-half pounds of common salt and four ounces of nitre 
dissolved in a gallon of water and filtered. The specimens 
should be prepared for permanent preservation in this so- 
lution by being previously immersed in a solution consist- 
ing- of a quart of the first solution and two ounces of arsen- 
ite of potash in a gallon of water. 

Sponges. — To kill sponges extended, the specimen is 
placed in a glass jar filled with water, and the following so- 
lution is added drop by drop at intervals of one minute: — 
Methyl alcohol, ten parts; salt water,ninety parts; natrium 
chloride, six-tenths of a part. If the specimen does not 
retract after forty-five minutes, pour some hot sublimate 
on quickly. To preserve specimens for sections, put them 
in one per cent osmic acid for two minutes and then suc- 
cessively in five, ten, twenty, thirty per cent alcohol up to 
ninety per .cent, harden in absolute alcohol and imbed in 
paraffin, stain with borax carmine and haematoxylin. 
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Plankton Nets. — The distribution of aquatic life from 
season to season throug^hout the various zones of the plank- 
ton in the larg^er masses of water of the g-lobe is an object 
of study which has received considerable attention at the 
hands of investigators during the last decade. The great- 
est difficulty that has been experienced has been the need 
of apparatus upon which the operator can rely to work sat- 
isfactorily under all conditions and at all times of the year. 
The nets that are usually u^ed cannot claim these advan- 
tages, inasmuch as they are always liable to damage and 
loss when working on a rocky bottom, and during the win- 
ter months, when the plankton yields its most interesting 
results they are inadmissible in northern latitudes owing 
to floating ice. The accuracy of the results, too, leave 
much to be desired, as with the net it is not possible to de- 
termine exactly the volume of organisms actually present 
in a given quantity of water, nor is it practicable to deter- 
mine the variousgroups that are characteristic of the many 
vertical zones or strata, of water of which the plankton is 
constituted. 

Plankton Pump. — For critical work, nets have had to be 
discarded, and in place of them Dr. H. B. Ward has used 
during his recent investigations on the Great Lakes,alight 
weight force pump which he calls the **plankton" pump, 
and which can be carried about and operated by one per- 
son. The cylinder of the machine is eleven inches long by 
three and a half inches in diameter, and it has a capacity of 
three hundred and forty-seven and a half cubic inches per 
stroke. It is essentially an ordinary force pump, save that 
it has very finely ground check valves, to which, it is be- 
lieved, the accuracy of the working of the apparatus is 
largely due. The pump is connected with the water by a 
hose one and a half inches in diameter, the lower end of 
which is adjusted to the various vertical zones of water by 
means of an attachment to a floating block. Most gratify- 
ing results have attended the use of this apparatus. It is 
possible to measure with great accuracy the amount of 
water filtered. Collecting can be carried on without any 
disturbance of the water,and water can be drawn from any 
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stratum, thus enabling the investigator to examine in de- 
tail the vertical distribution of the plankton. 

Rubber Stoppers. — Dr. H. A. Hagan has made careful 
records for the purpose of determining* the durability of 
the rubber stoppers which are used in vials containing mi- 
croscopic objects in alcohol. From an examination of some 
seven thousand vials with rubber stoppers, two-thirds of 
which had been in use for from te^n to twelve years,he comes 
to the conclusion that less than one in a thousand gives out 
every year after twelve years' use,and in the first six years 
probably only one out of two thousand. Stoppers of large 
size keep much longer than those of small size. American 
rubber stoppers are all made of vulcanized indiarubber, 
and have the disadvantage of forming small crystals of 
sulphur about the stopper, which becomes loosened and at- 
tach themselves to the specimens. It is supposed that pure 
rubber stoppers used for chemical purposes would not pre- 
sent this disadvantage, which may be obviated, however, 
or very much reduced, if the stoppers are washed or soak- 
ed in hot water for an hour or two before being used. 

Hardening. — The usual processes that are adopted for 
the hardening of brain and similarly soft tissues,frequent- 
ly result in failure by reason of the pressure of the tissues 
on the hard surface of the containing vessel, and the con- 
sequent mis-shapening of the lobes and convolutions, or 
the rupturing of the delicate superficial membranes. To 
prevent this. Prof. W. C. Krauss, of Nebraska University, 
has devised a hardening receptacle which obviates most of 
the disadvantages of the old method besides being exceed- 
ingly simple and inexpensive. An oval tin pail, of from 
four to six quarts capacity, with an ordinary handle and a 
tight fitting cover, has a series of ten hooks soldered on the 
inside about one inch from the top of the rim. The convex 
surface of the fresh brain is covered with a sheet of cot- 
ton, and over this is placed a piece of netting. The whole 
is then lowered gently into the pail containing the harden- 
ing fluid, and suspended in it by means of the hooks. The 
brain thus undergoes hardening in all directions at once, 
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and does not lose its normal symmetry. The cotton pro- 
tects the convolutions from being- ruptured, 

Holoscopic Eyepiece. — Many workers have in their bat- 
tery of objectives samples of both the achromatic and apo- 
chromatic types,having" their favorites of both series. But 
this has necessitated two sets of eye-pieces, the Huyg-hen- 
ian for the former, and the Compensating- for the latter ; 
but this will no longer be necessary, because in the "Holo- 
scopic" eye-piece of W. Watson & Sons we have an eye- 
piece which has been specially devised for both purposes. 
It consists of two tubes, the outer one carrying- the field 
lens, and the inner, or telescopic one, having fixed to it the 
eye lens and diaphragm. Carefully selected appropriate 
glasses are used for the lenses, and when the telescopic 
tube is pushed in as far as it will go, the eye-piece is an un- 
der-corrected one, suitable for work with achromatic ob- 
jectives. As the tube is drawn out, the eye-piece becomes 
increasingly a compensating one, possessing- the so-called 
over-correctionassociated with the compensating- eye-pieces 
which are used with the apochromatic objectives. This 
eye-piece yields really beautiful images, and not only does 
it obviate the necessity for two sets of eye-pieces, but it 
gives to the worker a power of adaptation which he has not 
hitherto possessed. Very few of the apochromatic objec- 
tives have the same amount of under-correction, conse- 
quently with the fixed eye-pieces the over-correction is 
frequently too great. With the "Holoscopic" eye-piece, the 
over-correction can be exactly adjusted to the objective, 
and a divided scale is engraved upon the draw-tube,sothat 
the position may be recorded. It is made in the following 
magnifying powers : — 

For the six-inch tube length, S, 7, 10, and 14 diameters. 

For the ten-inch tube length, 7, 10, 14, and 20 „ 
The cost is very little greater than that of the Huyg-hen- 
ian eye-pieces. — Kn&wledge, 
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Iv. H. PAMMEL. 

History of a Tuberculous Herd. — Dr. H. L. Russell 
(Bull. 78 : Wisconsin Agrictiltural Experiment Station) 
gives some interesting facts concerning- the history of a 
herd of tuberculous cows which was under his observation 
for several years. Calves from tuberculous mothers as 
well as progeny from non-reacting animals have been al- 
lowed tosuckle several of thereacting-animals ; also healthy 
young" cattle have been in contact with the affected herd in 
a stable and pasture to see if they would acquire the dis- 
ease by ingestion or inhalation. In no case was the dis- 
ease contracted. Frequent microscopic examinations were 
made of the milk and in not a single case could tubercle 
bacilli be found. The bacilli were always found in milk 
where small quantities of tuberculose sputum had been 
added to the milk. Milk from the animal is not a frequent 
source of danger, though from a precautionary stand-point 
to public health it should be pasteurized. 

Bacterial Treatment of Sewage. — Pidgeon (Jour. Royal 
Agricultural Society, III. 10 : 249) discusses the bacterial 
treatment of sewag-e as it is now carried on in some of the 
cities of England. At Exeter where a septic system of 
sewage purification has been adopted for the treatment of 
sewag'e derived fpom St. Leonards, a suberb having- a pop- 
ulation of 1,500 people and a flow of sewage averaging- 54,- 
000 gallons per 24 hours, good results have been obtain- 
ed. During the first year's experience at Exeter the scum 
on the septic tank varied in thickness from four inches in 
the winter to one inch in summer. The effluent from the 
septic tank was suitable for land treatment. It is stated 
that no sludge is produced from such substances as paper, 
rags,or even feathers as they disappear in the septic cham- 
ber. The nitrifying- filter occupies a space of 400 square 
yards while the septic chamber has an area of 130 square 
yards. This makes a total of nearly one-ninth of an acre. 
Without the use of chemicals the excreta of 1,500 people 
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are dealt with by Nature's scavengers. The disposal of 
sewage in this way is certain to assume great importance 
in all of the smaller cities and towns throughout the United 
States. The successful workings of any of these plants are 
therefore of great interest -at this time. 

Capsule Bacilli In Nasal Mucosa. — Simoni (Centralb., 
Bakt Par. 1 Abth. 25 : 625-31) says that the capsule bacilli 
are not infrequent in the nasal mucosa of man and animals 
and from a study of the biological and morphological char- 
acters of these bacteria he has been forced to the conclu- 
sion that they are all varieties of a single species of which 
the Pneumobacillus is the chief representative, and that 
Frisch's Bacillus is an extreme representative ot the same 
type as well as the Bacillus mucosus. 

Bacillus of Distemper of Dogs. — Dr. Jess (Centralb. 
Bakt. Par. 1 Abth. 25 : 541-46. 1899) claims to have dis- 
covered in the nasal discharge of dogs suffering from dis- 
temper a bacillus which is 1.8-2.3 microns long .6-.9 broad. 
The Bacillus \vas also found in the blood and internal vis- 
cera of the animal. The organism is provided with a sin- 
gle flagellum at one pole. Infection of pure cultures pro- 
duced fever, discharge from nose and eyes, diarrhoea and 
in some cases death after three days. 

Plant Protection From Bacteria and Fungi. — Dr. 
Bokorny) Biol. Centralb. 19: 177-185) gives an account of 
the various substances which serve to protect plants 
against fungus and bacterial enemies. The most widely 
distributed of these are tannins but it seems that 1 per 
cent of tannin is necessary to give the plants immunity 
against the attacks of fungus and bacterial enemies. Bac- 
teria apparently offer less resistance to tannin than to 
moulds. Salts of oxalic acid are not poisonous to the lower 
fungi. The essential oils are very effective in affording 
protection to plants from the attack of parasite fungi. — L. 
H. Pammel. 
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Fig. 2. Germination of conibia in miost <;hamder. 
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Aspergillus Oryzs. 

K. B. GOLDBN. 

\X/ith Frontrspieoe. 

This is a monld which is of mtich practical interest by 
reason of its zymotic activity, since it secretes a diastatic 
ferment, and also for the claim Which has been made that 
nnder certain conditions of growth, it is conrertible into 
a yeast, and that, like most yeasts, it can give rise to al- 
coholic fermentation. It would constitute, in iflict, if all 
claims made for it were true, a good working basis fo^ an 
entire ditstillery. It has been used by the Japanese for cen- 
turies in one of their important fermentation ibdnstries, 
that of sake brewing, though like many other ferments 
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nsed in early times, its trne nature was not nnderstood. 

In the manufactare of sake, rice is steamed and then 
mixed with some rice which is covered with the mould, 
or else the rice is sown with the spores. The spores ger- 
minate in the moist and warm air.forming a much-branch- 
ed mycelium which penetrates to all parts of the grains. 
The mycelium in developing secretes a diastatic ferment, 
which acts on the starch, first liquefying it,then changing 
the liquefied starch to sugar. The formation of spores is 
avoided by adding quantities of fresh grain from time to 
time, and mixinp: the fresh grain with that which has been 
inoculated. The addition of fresh grain is repeated sev- 
eral times, the mass thus formed of grains and mould 
being given the name "taka koji." The koji is mashed 
with about three times its volume of fresh steamed rice 
and four times its volume of water, and then allowed to 
stand at a temperature between 20° and 30® C. After some 
days the mash clears, from the saccharification of the 
starch, and a spontaneous fermentation sets in. This fer- 
mentation is due, however, to a different organism from 
A. oryzsB. It is presumably on account of this fermenta- 
tion that the mould has been erroneously called Japanese 
yeast. The fermentation goes on for two or three weeks, 
and at the end of that time the liquid is filtered. The re- 
sulting liquor is clear, pale yellow,and contains about thir- 
teen per cent of alcohol. 

The mould has not been well-known in this country un- 
til recently, though it has been known in Europe,and has 
received considerable attention from European botanists 
for about twenty years. In later years very enthusias- 
tic claims have been made in regard to its physiological 
action, it being claimed that in the growth of the mould, 
"crystals" of diastase were formed in the filaments, that 
it was also so active and certain in its action as an alco- 
holic ferment, that in time it would entirely supersede 
yeast in the fermentation industries. 
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The material for the following experiments was some of 
tlid so-called "original" material, obtained fromTakamloe. 
This original material is a portion of toji, which was 
grown without any special precautions to keep it pure. 
Pure cultures were made from this material, and were 
also nsed. 

A. oryzffi is a mould of a yellowish green color when 
seen in the mature stage. The color varies with the age 
of the plant and also with the mediam upon which the 
plant is grown. Favorable solid media are bran, ri06,aad 




Fig-. 3. Germination of conidia in a moist chamber., 
wort geletine. On rice and wort gelatine the young 
grQwtks are of a tight yellow green, the color being due 
to the numberless conidia formed. As the growth ages, 
the color changes to dark olive green. On plate caUnres 
the mycelia are nsaally in colonies, dne to the massing and 
germination of a namber of conidia in one spot; as a re- 
sult, the plate presents a very irrejifular growth appear- 
ance (frontispiece, 6g. ]). On bran thecolorof the yoang 
growth is much darker than that of the same age on rice, 
and in all growths the color is brownish olive to dark 
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brown. Id very old growths not a trace of green appears. 

The myceliam is a mafts of fine, fleecy filament*, very 

much brauched, and contajning nnmerons septa. Wehmer 

states that the branching and nepta werf^ oot easily seeD, 




Fig. 4. Same as figure three, X 495. 
except with high magnification, bat I had no difficulty in 
seeing both features with low powers (Figs. 3, 3). These 
were taken from gelatine- plates caltares. The magnifi- 
cation is 75 diameters. In young growths the filaments 




FU:. 5. Filaments from Wort gelatine plate culture, jr 95. 
are filled with a finely grannlar protoplasm, which be- 
comes ranch vacuolated as growth proceeds. The Ali- 
ments vary much in diameter even in the same ouUore, 
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the main fllament being lar^, while tha braachea tap«r, 
Bometimei these being extremely fine. In old caltares the 
fllameota become very largfe, thick and roagh-walled. 
They Mre always eolorleas. 




Vig. 6. Same as fignre 5 but X 495. 

The eoDidiophores, figs. 1, 8, Scan be distingniBhed from 
the mycelial hyphs as they gradnally enlarge to the sphe- 
rical end. The length varies to sach an exteut that any 
figures wonld not mean anything. The conidiophores are 




sometimes short branches at right angles to the filaments 
from which they arise sometimes so long that their con- 
neetioa i« somewhat difficalt to determine. Bnsgen gives 
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the leDgtli of the conidiophore as .Smm., Schroter, 1 
mm., while Wehmer merely states that they vary in 
length. They become'mach enlarged in old caltnrea, the 




walls become very mnch thickened and aleo ronghened. 

Id yoang growths the sterigmata are short and regu- 
lar, and vary from a few in number to sufficieut to com- 




pletely cover the spherical head; but in older growths, 
especially when submerged, they become septate, some- 
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times a sterigma developing into a conidiophore, which on 
its end again developes sterigmata. These peculiarities 
are fouDd in moist chamber developments, figs. 10, II. 




The conidia are spheric&l and are formed by an abstric- 
tion from the eoda of the sttirigmata. They are color- 



\ 




less and smooth-walled when first formed and when grown 
submerged, but very soon develop a yellow color, which 
darkens to a green, and when old, olive and brown. As 
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Boon as the conidia developed in the drop in a moist cham- 
ber reach the air, the walls thickeD irregularly and aa- 
Bome a fine watery appearance. Fig. T ahows the aub- 
merged head, Sg. 12, older conidia grown in the air, Ko 
pictures coald be taken that give an adequate idea of the 
number of conidia formed in a chain, as in their growth 
they extend so far beyond the plane of the water drop 
that it was impossible to focus them. And again they are 
BO lightly held together that any attempt to mount them 
under a cover-glass causes them to separate. 
The formation of conidia is the only method of repro- 




duction known ; no perithecia have been observed, thongh 
they have been mentioned by the earlier investigators, 
but this has come about through the erroneous designa- 
tion of the fungus aa a Enrotium. 

Physiology. — To determine if the mould were capable 
of causing alcoholic fermentation, the mould spores were 
sown in ten per cent solutions of maltose, dextrose, lac- 
tose; and sucrose, also wort, all in fermentation tubes. No 
gas was generated norwas any alcohol fori^ed. The mould, 
however, grew much better in dextrose and maltose than 
in lactose and sucrose. The lactose growth remained 
meager, bat the sucrose was merely slower, finally reach- 
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ing the same extent of growth as the dextrose and malto8«. 
To test the action in bread, cultures in wort were made of 
the mould and also of a yeast which gives a vigorous fer- 
mentation. After these had grown for five days, sponges 
were made in which the yeast and mould were used and 
equal quantities of the other ingredients. In one set the 
yeast was used alone, in another the mould alone, while 
in a third the yeast and mould were us«d together. The 
sponges were allowed to ferment, then kneaded into dough, 
and again fermented, at the end of which time they were 
baked. The yeast sponge fermented most vigorously^ the 
yeast and mould much slower, while the mould sponge 
showed but very little change. The yeast and mould to- 
gether took an hour longer than the yeast alone to reach 
the same degree of fermentation. The loaves from the 
yeast were of sweet taste and odor, and even-grained. 
Those from the mould were soggy and heavy, had a sweet 
odor, but left a sharp aftertaste. The loaves from the yeast 
and^ mould were very like those from the yeast, but also 
left the sharp aftertaste, though this was not unpleasant. 
Four persons having no knowledge of the constituents of 
the loaves, selected the ones made from yeast alone as be- 
ing the best bread. 

In testing the germinative power, cultures were made 
in wort, wort gelatine, Pasteur solution with the four su- 
gars, lactose, dextrose, maltose, and sucrose from inocu- 
lating material that varied in age from very young 
through different periods to one year and eleven months, 
and which had been grown upon rice, bran, wort gelatine, 
wort, and Pasteur solution containing the different su- 
gars. The results show that the germinative power les- 
sened with age, but a more important factor than age was 
that of the original medium in which the culture had been 
made. Some of the growths from the wort gelatine plates 
had entirely lost their germinative power^ while others 
were weakened. Wehmer states that the age of the in- 
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oenlating material made no difference in germinative 
power » neither did the medium npon which it had been 
grown. 

For ascospore formation yoang conidia were sown npon 
gypsum blocks in the usual way for obtaining yeast 
spores, and in about a mouth's time rounded masses of 
protoplasm, resembling yeast spores, were formed in some 
of the cells, though no cell-wall could be determined for 
these spore-like bodies. The same spore-like bodies were 
formed from the protoplasm in mycelial filaments under- 
going the same treatment. 

No experiments were made directly to determine the 
diastatic actiou, as work upon this has been done quite 
extensively by chemists. So far as any experiment would 
show, there was no indication that A. oryzsB ban the power 
of causing alcoholic fermentation, nor of being trans- 
formed through any conditions whatever into a yeast, 
neither can it be used effectively in bread-making. 



Formaldehyd Disinfection. 

The hygienic laboratory of the Marine Hospital Service 
has conducted extensive experiments in disinfection with 
dry heat and formaldehyd in a vacuum chamber to deter- 
mine the quantity of formalin (40 per cent solution of 
formaldehyd gas) and degrees of heat required for dis- 
infection in one hour or less. Hitherto 12 to 48 hours 
have been required for eflSciency under the low percent- 
age of gas secured. A new apparatus has been made by 
the Kensington Engine Works, Phila., which holds as 
high a per cent of gas as desired in an airtight chamber. 
It has a capacity of 1680 liters, with vacuum apparatus, 
formaldehyd generator and ammonia generator. The cylin- 
der contains a rack on which disinfecting articles are hung. 
The generators are copper or iron boilers containing cop- 
per coilSyWith a capacity of 3.21 liters. The coils connect 
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with a steam boiler and the generators commanicate with 
the disinfecting chamber by small pipes. 

MBTHOD OP OPERATING. 

Steam is tamed into the jacket until a temperature of 
at least 80^ C is obtained within the chamber. The ar- 
ticles to be disinfected are placed in the rack or car which 
is rolled into the chamber, the door is closed and secured, 
and a vacuum of 15 to 20 inches obtained. By this time, 
steam having been allowed to course through the coil 
within the generator containing the formalin mixture, 
there should be a pressure of 40 to 60 pounds. The heat 
in the chamber has been gradually increased, and the ther- 
mometer should register nearly or quite 90° C. With 
the above pressure and temperature, the valve between 
the generator and chamber is opened just enough to per- 
mit the escape of gas in sufficient quantity to cause the 
pressure to gradually decrease. 

At the end of ten or fifteen minutes all the gas has 
probably been expelled and the valve may now be closed. 
Steam is kept slowly coursing through the jacket in order 
to maintain a constant temperature of 90° C, or more. A 
higher degree of heat, while doing no harm, does not ap- 
pear to increase the efficiency of the formaldehyd, but it 
is certainly diminished at a lower temperature. The 
vacuum will usually fall seven or eight pounds, and pos- 
sibly more, according to the quantity of gas entering the 
chamber. At the end of one-half hour the vacuum may 
be broken and air allowed to fill the chamber. This mix- 
ture of air and formaldehyd is then exhausted, and the 
a mm ia generator, previously supplied with aqua am* 
mon one half as much as of formalin, is operated in the 
manner as already described for formaldehyd; the latter 
having been in a great measure removed with the air, a 
a small quantity of ammonia will neutralize the residue. 
Air is again allowed to enter the chamber and the door 
may now be opened. It is usually found that th^re is a 
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slight excess of ammonia, but not enoagh to cause any 
annoyance. Neutralization of the formaldehyd occurs 
very promptly, consequently only the few minutes neces- 
sary for operating is consumed by this part of the process. 
The formalin mixture used consists of 100 parts formalin, 
20 parts calcium chloride fully dry, and 10 parts glycerin. 

CULTURBS. 

The cultures employed were in each instance as near- 
ly similar as it was possible to have them. The ty- 
phoid and diphtheria were forty-eight hours old bouillon 
cultures, and the anthrax was of several days growth — 
old enough so that spores were always present. 

Small slips of sterile crash were moistened with the 
culture, and those to be used in the dry state were allow- 
ed to remain in a Petri dish, with the cover slightly raised, 
at room temperature until the moisture evaporated; those 
to be used wet were freshly prepared and no time given 
for evaporation. Each slip was then wrapped in sterile 
cheese cloth so that it was protected by about ten thick- 
nesses. While the cultures were exposed under a variety 
of conditions, they were always prepared in the same 
manner. At the conclusion of each experiment they were 
removed, the crash slips were placed in sterile bouillon 
tubes and incubated at 37° C. for seven to twelve days. 

It was found that while the controls always grew in 
twenty-four to forty-eight hours, the growth in many in- 
stances in the other tubes seemed to be inhibited so that 
development did not occur until the sixth or eighth day. 
In all the experiments with anthrax alone the tubes were 
incubated ten to twelve days. This particular organism 
was very virulent,and in cases of doubt as to the growth, 
mice were inoculated to decide the question. By combin- 
ing dry heat and formaldehyd, better results odtaineb 
than with the gas at ordinary temperatures. The degree 
of heat and the quantity of formalin re(|uired for efficient 
work in a given space were not determined. 
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In order to decide these points and to complete the 
work begun two years ago, those experiments were un- 
dertaken. It was deemed advisable, first, to determine 
accurately the eflFect of dry heat alone upon the organ- 
isms selected, which was in reality a question of penetra- 
tion, because the lowest temperature in any series, 80® 
C.,would kill diphtheria and typhoid in less than one hour; 
second, to ascertain the germicidal eflFect of formaldehyd 
in large quantity at ordinary temperature, 25°-30° C; 
and third, to decide upon the most efl&cient combination 
of heat and formaldehyd. All experiments were carefully 
controlled by 1 to 3 tubes for each germ. 

In 26 experiments of cultures buried in hair pillows,or 
in feather pillows, inside lightly rolled blankets, in cot- 
ton mattresses, between mattresses or free in a chamber, 
with temperature of chamber at 80° ; time, one hour ; 
and vacuum, none, or 15 inches; there were both moist 
and dried cultures. As was to be expected, typhoid and 
diphtheria were killed under most conditions, but the de- 
gree of heat was not sufficient to destroy the more resist- 
ant anthrax spores. The feather pillow, the tightly roll- 
ed blanket, and the cotton mattress were not always 
penetrated. In the third series, the killing of the an- 
thrax in several instances can only be accounted for on 
the theory that formaldehyd reached it from some source. 

The eflFect of formaldehyd in considerable quantity at 
room temperature, about 30° C. was not to penetrate the 
ten thicknesses of cheese cloth,the only protection around 
the cultures free in the chamber, in sufl&cient quantity to 
kill anthrax, and it also failed to reach the typhoid and 
diphtheria, save under the first condition. Repetition of 
this set of experiments with identical results prove that 
when the exposure is limited to one hour, formaldehyd, 
even in large percentage, at room temperature is practi- 
cally inert as a disinfectant. The disinfection of bulky 
articles, such as mattresses and pilJpWB; could not be aQ« 
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eomplished without an increase in the quantity of forma- 
lin or of the degree of heat ; but before institnting any 
change in the methods of procedure, it was decided to at- 
tempt the disinfection of lighter articles and those gen- 
erally recognized as better adapted for treatment with f or- 
maldehyd. The cultores were put in the pocket of a coat 
and the garment so arranged that the gas must penetrate 
the cloth to reach the germs. The same was done for 
the cultures placed in the trousers pocket. The letter was 
sealed and without perforation thrown into the chamber. 

It was now evident that when anthrax was destroyed 
the other organisms failed to develop and farther work 
with them was abandoned. At a temperature of 80^ C, 
or more, it was thought that before the formaldehyd en- 
tered the chamber the slips of crash must be dried, and 
in the succeeding experiments the slips were saturated 
with a bouillon culture of spore-bearing anthrax and 
placed in the chamber without unnecessary delay. None 
of the qoarantinable diseases is caused by a spore-bear- 
ing organism so far as we know, and their infectious 
principles are not classed as resistant to the disinfectants 
in common ase, but in these experiments disinfection has 
not been considered successful unless the spores of an- 
thrax were killed. 

Although the results obtained with 360 c. c. of forma- 
lin were satisfactory it was considered desirable to fix 
upon the minimum efScient quantity. To that eud, ex- 
periments were made with 100 c. c. and 200 c. c. of the 
mixture, and finally with 100 c. c. of formalin, to which 
wag added 400 c. c. of water with calcium chloride and 
'glycerin in the same proportion as for 500 c. c. of forma- 
lin. This seemed to indicate that penetration is greater 
for a small quantity of formaldehyd if a little moisture 
is present. One chief advantage for formaldehyd is that 
it is efScient in a dry state, and is,therefore, available for 
disinfection of articles injured by moisture. For that 
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reason the water of the formalin should not be increased 
in actaal work. These three series are a proof, if any is 
necessary, that the germicidal effects in the preceding 
series were due to the formaldehyd, the heat acting mere- 
ly as an intensifier. 

This cylinder had a capacity of 1,680 liters. The ratio 
of 1,000: 1,680 is rather more than 1:2; that 760: 1,680 is 
something less than 1:2; that of 500: 1,680 is about 1:3 ; 
while that of 360 : 1,680 is a trifle more than 1:5. Once 
the capacity of the chamber in which the work is to be 
performed is known the proper quantity of the mixture 
required is already determined. Formaldehyd is not re- 
commended even when combined with a high degree of 
heat, as a disinfecting agent upon which reliance can al- 
ways be placed for the treatment of articles requiring 
much penetration, especially when the exposure is limit- 
ed to one-half hour. In twelve series the (ftiantity of for- 
malin mixture varied from 360 c. c. to 1,000 c. c, or tak- 
ing the ratio given, from 1:5 to 1:2 mattress and pillows 
were sterilized ; but in two series in which the propor^ 
tion of the mixture was as 1:5 the mattresses and pillows 
were not penetrated. A critical examination of nearly all 
the published experiments with this agent will reveal in- 
stances in which organisms that there was every reason 
to expect would be killed have survived, and vice versa. 
It is that occasional unaccountable uncertainty of action 
that calls forth the warning not to attempt disinfection 
with formaldehyd in a case in which there is^any doubt 
as to the result. 

Care must be taken to arrange the various articles in 
such a manner that a free circulation is allowed around 
and among them. If the contents of a trunk were thrown 
into the chamber in a heap it would not be penetrated. 
The articles which can be treated successfully will be 
found in practice to be wearing apparel, books, letters 
and such other things as do iiot require d^ep penetration. 
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Wbenerer possible they should be saspended on hooks or 
lines or so spread that the largest possible surface is ex- 
posed. Leather goods, tranks, snit cases, etc., may be sab- 
jected to 90^ C, dry heat» withoat injory. The elasticity 
of rubber is apparently not diminished. 

OUTLINE OF METHOD. 

1. Heat jacket with steam so that temperature of 
chamber is 90'' C. 

2. Pour into formalin generator one-fourth as many 
c. c. of formalin mixture as there are liters capacity in 
chamber, e. g. B25 c. c. for a chamber of 2,500 liters 
capacity. 

3. Obtain a vacuum of 15 inches or one-half an at- 
mosphere. 

4. When pressure in generator reaches 40 to 60 pounds 
open the valv# just enough to allow a gradual redaction of 
pressure by the passage of formaldehyd into the chamber. 
If this valve is opened too wide the fluid may be driven 
into the chamber and its contents injared. 

5. When it is found that all the gas is driven off^close 
the valve to the chamber. 

6. Maintain temperature of chamber at 90° C, or 
even higher, by allowing steam to coarse through jacket. 

7. At end of thirty minutes the vacuum may be broken 
and the mixture of air and formaldehyd exhausted. 

8. With a vacuum of 10-15 pounds the ammonia gen- 
erator may now be operated in the same manner, using 
one-half as much ammonia water as of the formalin mix- 
ture. 

9. After the ammonia gas has entered the chamber the 
vacuum may be at once broken and the chamber opened. 

10. Each time, after the formalin generator is opera- 
ted, it should be thoroughly cleansed with water. If the 
sirnpy residue is not removed it soon fouls the apparatus 
and clogs the outlet. 
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Picro-Carmioe and Altim-Camiine as Counter Stains. 

B. D. MYERS. 

The excellence of picro-carmine was first noticed in 
staining developing bone which had been decalcified. 
Picro-fnchsin was being regalarly nsed as a counter stain 
with hematoxylin. Merely for the experiment picro-car- 
mine was osed on one section and left nearly two hours. 
Much to our surprise and pleasure we found that,instead 
of our section being ruined, we had secured an excellent 
differentiation. This was not the first attempt with picro- 
carmine, but always before, the time had been short, from 
two to fifteen minutes. The advantage of the stain over 
picro-fuchsin is noticeable in the superiority of differenti- 
ation secured. 

The embryonal cartilage cells are better marked by the 
hematoxylin and picro-carmine, for the alkaline picro- 
carmine does not fade the hematoxylin as does the acid 
picro-fuchsin. It is particularly in the zone of calcifying 
cartilage that this superior differentiation is noticed. The 
vertically arranged rows of cartilage cells have lost their 
horizontal septa^but the vertical septa are pronounced and 
project into the primary marrow cavity as irregular tra- 
beculsB of calcified cartilage. The osteoblasts have envel- 
oped these trabeculsB with a covering of true bone and at 
the same time the cartilaginous trabeculsB within are be- 
ing absorbed and true bone substituted. 

This true bone, with the picro-carmine, has taken a red 
which is brilliant in comparison with picro-fuchsin ; and 
the gradually diminishing and disappearing cartilage 
which, with picro-fuchsin, has taken a stain not distin- 
guishable from that of the cells of the true bone i8,with 
picro-carmine, beautifully differentiated by a clear pro- 
nounced blne,showing the alkalinity of the picro-carmine. 
This tendency on the part of picro-carmine to bring out 
the hematoxylin as a blue, while the acid picro-fuchsin 
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fades it, is very noticeable in the tonsil of dog which was 
next sabmitted. In the mncons cells near this gland the 
nuclei, removed as far as possible from the lumen, are 
brought out with unequalled clearness. The structure of 
the blood vessels is also brought out with great distinct- 
ness, and the differentiation throughout is very marked. 

Quite as striking a contrast between picro-carmine and 
picro-fuchsin is noticed in a section of the pyloric stomach 
of a kitten. The stain with picro-carmine is not only 
more differential,but the unstriped muscle of the stomach 
and blood vessels is brought out much better by the 
picro-carmine. During the summer picro-carmine was 
tried with good results on sections of the fallopian tube 
of a mare. It has been used with greatest success on tis- 
sues which present a mucous 8urface,and while these suc- 
cesses have been noted, an equal number of failures were 
encountered, so no claim is made for picro-carmine as a 
'*pan'* stain. It seems particularly unsuited for tissues 
that stain with dilBBcult. Ranvier's picro-carmine was 
used in most of these experiments, but Bizzozero's was 
used with equal success. Mayer's recent formula was 
used in the histological laboratory at Cornell last year 
with results quite as good as those from Ranvier's. 

In the summary, then, we find picro-carmine,inthe cases 
noted, gives, with hematoxylin, a more differential stain 
than picro-fuchsin, and shows the characteristic alkaline 
reaction with hematoxylin, bringing out the hematoxylin 
as a beautiful sharp blue, while the acid picro-fuchsin 
tends to fade it. Two hours is, in general, the best time 
for picro-carmine. There is no danger of overstaining. 
Stohr in his text book of Histology directs that develop- 
ing bone be stained with hematoxylin and then with picro- 
carmine. 

Alum Carmine. — During the summer it was my privi- 
lege to prepare some slides of liver of guinea pig to show 
Anthrax bacilli. I attempted to get a contrast stain and 
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finally succeeded with alnm-carmine. I had tried picro- 
carmine without success, and had never been able to se- 
cure a good stain with picro-carmine on liver. One hour 
and fifty minutes with alum>carmine gave the best results. 
The crystal-violet with which the bacilli were stained,and 
which is washed out much or entirely by the alcohols and 
clearer, must be sufficiently intense to permit of thorough 
dehydration and clearing and yet leave a distinct stain. 
One and one-half minutes will suffice if care is taken not 
to leave longer than is necessary in alcohol. By this stain 
the nuclei and the cell body are clearly diflFerentiated and 
the alum-carmine forms a very good contrast stain with 
the crystal-violet. The simplicity of the method com- 
mends it. With methylene blae a still greater contrast 
may be secured. 



Fusulina Cylindrica Shell Structure. 

ALVA J. SMITH. 

The living Fusulina cylindrica was a member of the 
animal sub-kingdom Protozoa,clas8 Rhizopoda, order For- 
aminifera, family NummulitidsB. The shape of the shell 
of the young is a spheroid, but changes during the growth 
of the animal to an ovaloid, which resembles a grain of 
wheat in both form and size. This shell is composed of 
longitudinal chambers arranged spirally around a central 
spherical chamber, making about ten complete whorls in 
the adult shell. 

The average length of the Fusulina is about 6 mm. and 
the thickness 2.6 mm. The spheroidal nucleus or central 
chamber is about 1-10 mm. in diameter and is provided 
with many circular openings, through which the animal 
protrudes its thread-like pseudopodia, and is connected by 
a small open entrance to the second chamber. The sec- 
ond chamber is about3-100 mm. in width,while its length 
embraces slightly over one-half of the nucleal chamber* 
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Eaeh sneeeeding chamber extends a little beyond its pre- 
decessor. This lappings of the chambers at the ends canses 
the increase in the lon^tndinal dimensions of the shell 
as it grows bj the addition of chamber after chamber. 
The size of the chambers and the thickness and strength 
of their walls increase from the center ont. An open pas- 
sage bearing a resemblance to the siphnncle in cephalo- 
poda lies as a trough along the ventral side of the cham- 
bers and cuts aw^ay the lower half of the septa where it 
passes throagh them. 

The name "involute sinus" has been proposed by Pro- 
fessor Williston for this trough-like passage. The width 
of the openings in the septa increases from about 1-25 
mm. at the nucleus to 1 mm. in the outer whorls. The 
septa are also punctured by many minute circular open- 
ings (foramina) which were once occupied by the pseudo- 
podia of the animal, and later served as ways for the pro- 
toplasm of the animal to commuicate from chamber to 
chamber. The outer walls of the chambers possesses very 
few if any foramina or other openings. They are slight- 
ly more convex than the general curve of the whorl, and 
extend in graceful double curves from the girdle to either 
end, giving a corrugated appearance to the outer surface 
of the shell. The living Fasulina was evidently one com- 
posite body, occupying all the chambers of the entire 
shell at the same time, with a common vitality ; a contin- 
ual circulation of protoplasm taking place from chamber 
to chamber through the minute foramina and the siph- 
uncle-like openings in the septa. The first chamber oc- 
cupied by the young Fusulina is nearly spherical. A spher- 
ical first chamber is found in a great number of Foram- 
inifera whose later forms bear no resemblance to a sphere, 
the form of the succeeding chambers and the final shape 
of the adult shell depending upon the order in which the 
multiplication of chambers takes place and their man- 
ner of attachment to tb® parent mass. 
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In the Fasnlina the animal occapied the central spher- 
ical shell for a time ; then a portion of its ameboid con- 
tents spread ont through an opening in the shell, forming 
a- belt about 3-100 mm. wide on the outside, its length 
embracing slightly over one-half the perimeter of the shell. 
This strip of living matter soon secreted a calcareous cov- 
ering, which is the second chamber of the shell. The 
third chamber is formed by a similar process along the 
sides of the one already formed. A continual repetition 
of this process completes the shell as we now find it fos- 
silized in our limestone. 

Dana says *'the cells of rhizopods are each occupied by 
a separate animal." While it is possible for this to be the 
case with some species of rhizopods, it is impossible with 
the Fusulina, for an independent animal occupying the 
central cells would have access to neither food nor oxy- 
gen, after being enclosed by the outer portions of the 
shell. The possession of the trough-like siphuncle indi- 
cates the flowing of matter from chamber to chamber 
along this course, as also do the thickened ends and 
rounded corners of the septa where cut by this trough. 
We know that an irritation of the bodies of conchiferous 
animals produces an increase in the calcareous secretions 
at the point irritated. Then the increased thickness and 
rounded corners of the septa where cut by the stolon 
passage may point to an irritation of the Fusulina at these 
points, which could only come by a flowing of the proto- 
plasm through the involute sinus. Only by a system of 
circulation through the openings in the septa can an 
ameboid animal secure the essential food and oxygen to 
maintain life while inhabiting the recesses of a chambered 
shell like the Fusulina cylindrica. — Kane. Acad, Sci. 



Moore's Bacteriology. — "It would be difficult to find 
anywhere in the world, in the same number of pages, as 
many important and useful suggestions." — A Critic. 
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nOLOeiCAL NOTES. 



U H. PAMMEL. 

Tsetse Fly Disease. — Plimmer and Bradford (Veterin- 
arian 72 : 648) give a preliminary note on the morphology 
and distribution of the organism found in the Tsetse fly dis- 
ease. The organism is called by them Trypanosoma brucii, 
and according to Buetschli belongs to the order Flag-ellata 
and to the sub-group Monadina. According to these inves- 
tigators the reproduction is by division which is of two 
kinds, longitudinal and transverse, and conjugution. This 
consists essentially of the fusion of micro-nuclei of thecon- 
gugatingorgans. Amoeboid forms are found with and with- 
out flagella but always possessing a macro- and micro- 
nucleus. The spleen is the organ in which these forms oc- 
cur in greatest abundance. The whole spleen is filled in 
every part with plasmodia. The enlargement of the spleen 
is caused by masses of plasmodia. 

Mallein. — John A. W. Dollar summarizes as follows con- 
cerning the report of the Glanders Committee appointed 
by the Board of Agriculture of England. (Veterinarian 
72 : 657). The evidence before the committee in rega^rd to 
the use of mallein is somewhat conflicting. It appears cer- 
tain that judged by the reaction of the injection of mallein 
a considerable number of cases of disease are detected 
which would not have been diagnosed as glanders by the 
ordinary cliaical signs. Mallein is therefore a very sensi- 
tive diagnostic reagent. 

Milk of Tuberculous Animals. — The Seventh Interna- 
tional Congress of Veterinary Surgeons make the follow- 
ing recommendations with regard to the utilization of milk 
of tuberculous animals. The milk of tuberculous animals 
should not be used for human food if the animals are emaci- 
ated or affected with tuberculosis of the udder. In accord- 
ance with the mode of procedure in Denmark and Sweden, 
the emaciated tuberculous dairy animals should be imme- 
diately removed from the farms and slaughtered, compen- 
sation given to owners. In regard to flesh they recommend 
that all organs affected with tuberculosis, together with 
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their appendag^es should be detected and removed. In the 
case of local tuberculosis where the centers are limited to 
the internal viscera, and are healed, the meat may be dis- 
posed of in a raw state to be used as food. 

Texas Cattle Fever. — In a recent number of the New 
York Medical Journal, Dr. Theobald Smith discusses the 
Aetiology of Texas Cattle fever with special reference to 
recent hvpothesesconcerning'the transmission of malaria. 
The paper g^ves a brief history of the subject from the 
time that he began his work and reviews the current theo- 
ries regarding the transmission of malaria. The summary 
is, indeed, a most excellent one. Since the aetiology of the 
American disease has been cleared up the same malady has 
been found to exist in Finland, Roumania, Italy, Australia, 
South Africa, and German East Africa, and he thinks it will 
be found in other similarly situated countries whenever a 
migration of cattle has taken place, which will tend to min- 
g\e immune and susceptible>animals. ''The recent inves- 
tigations of Ross, confirmed and materially extended by 
Koch and his coUeag'ues, showing that in the Proteosoma 
infection of certain birds the blood parasite completes its 
cycle of development in one and the same insect by reap- 
pearing finally in the salivary glands, so that the insect be- 
comes infectious a certain number of days after drawing^ 
infected blood, introduces a most interesting* modification 
of the course pursued by the blood parasite in Texas fever." 

Rusts. — Mr. M. A. Carleton of the Division of Vegeta- 
ble Physiology and Pathology has recently published the 
results of his work on the Cereal Rustsof the United States. 
(Bull. U. S. Dept. of Agr. Div. Veg. Phys. and Path. 16.) 
This work islargely a physiolc^cal investigation, and from 
his studies Mr. Carleton says : ''At least six and proba- 
bly seven distinct rusts aflFect the cereals of the United 
States, as follows : Orange leaf rust of wheat (Puccinia 
rubigo-vera tritici), orange leaf rust of rye (P. rubigo-vera 
secalis), crown rust of oats (P. coronata Corda), black stem 
rust of wheat and barley (P. graminis tritici Eriks. and 
Henn.), black stem rust of oats (P. graminis avenae Eriks. 
and Henn.), and maize rust (P. sorghi Schw.). 
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Bartboiomew has published (Trans. Kans. Acad. ScL 
Uy.UA) a valoable list of the Kansas Uredineae. He has 
broaght together a comprehensive list of the diseases as 
they occur in that state. Kansas has had several valuable 
collectors, Hitchcock, Kellerman, Carleton, Swingle and 
Norton, all of whom have added hurgelj to the known 
species of the Uredineae of that state. Bartholomew cites 
some of the literature of the species and g^ves a complete 
list of the host plants, making- this, indeed a very valua- 
ble contribution. 
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nCBOSCOPICAL APPARATUS. 



Ne^v I -12 inch Immersion Objective. — Messrs. R. and 
J. Beck have a new 1-12 inch immersion objective with a 
numerical aperture of 1.4 and an aplanatic cone of 1.35 N. 
A. It is perfectly achromatic, and the makers modestly 
and rightly claim no more than this. It is exceptionally 
free from color,the definition is excellent,and the increased 
quantity of light passed is most noticeable. It bears com- 
paratively high eye-piecing well. The working distance is 
of coarse rather less than in objectives of lower aperture. 
The price brings it within the reach of all workers requir- 
ing an objective of this description, being $40 or $48 with 
correction collar. 

New Immersion Condenser. — Messrs. Beck have out a 
new immersion condenser, with a numerical aperture of 
1.36 to 1.4, and an aplanatic cone of 1.3 N. A. The combi- 
nation consists of four systems of lenses, the front of 
which is a hemisphere with three combinations behind,and 
constructed on the principle of anoil-immersionobjective. 
Testing this condenser in connection with the objective 1.4 
N, A. above described is one much pleased with its per- 
formance. The working distance is 0.6 inches. By an in- 
genious arrangement the optical part of the condenser can 
be reversed in the mount so that it may be used with mi- 
croscopes fitted with under-stage fitments instead of the 
usual focussing substage. The top lens is also removable. 
The price of the optical part is $13 ; of the mount, with iris 
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diaphragm and carrier for stop, $5 ; the stops and colored 
glasses in brass box, $3. Total, $21. 

nCBOSCOPICAL MANIPULATION. 



Preparing Nutrient Agar-Agar. — Dr. T. Yokote, in the 
Centralblatt fur Bakteriolc^ie, describes a method for pre* 
paring nutrient agar-agar for culture purposes, that can be 
carried out without special apparatus, or loss of time and 
material as follows : 

Fat sinew-free beef, SOO grams, cut into small pieces, is 
shaken with a liter of distilled water, in a flask. After a 
thorough agitation the flask is put on the sand-bath and 
heated, at first gently, but with gradually increasing in~ 
tensity until a lively boil is reached. After boiling for one 
hour and a half, the flask is removed and the liquid filtered 
while hot, through paper. To the filtrate add IS gm. of 
agar in shreds, return to the sand-bath and boil for about 
one hour. Remove and add 10 gm. pepton and 5 gm. com- 
mon salt, agitate until dissolved and then neutralize the li* 
quid with a concentrated solution of sodium carbonate, or 
potash lye. The soda should be added until a piece of lit- 
mus paper plunged into the broth shows a weak but dis- 
tinct alkaline reaction. Let cool down to the neighborhood 
of SO degs. C. (122degs. to 12S degs. F)., add the white of 
2 eggs, and agitate thoroughly (on the thoroughness of the 
agitation depends the rapidity of the subsequent filtration). 
Return the vessel to the sand bath and heat until the tem- 
perature of the sand in the neighborhood of the flask 
reaches 110 degs. C. (230 degs. F.), and mantained at this 
point for from 1 to 2 hours. (The regular maintenance of 
the temperature at this point has also considerable influ- 
ence on the character of the product). During the boiling 
the water lost by evaporation must be restored by frequent 
additions of boiling water. After boiling the requisite 
length of time filter through a moistened pleated filter 
This operation, when everything goes right, ought not to 
take more than 5 minutes, but it is frequently very slow 
taking sometimes as much as 6 hours. 
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A New Method of Demonstrating the Presence of Ma- 
larial Organisms in the Blood. — Prepare blood films in the 
usual way and let dry in the air ; then fix for a few min 
ntes in absolute alcohol. After drying, the fixed blood 
films are exposed to the vapors of iodine for from ten to 
fifteen minutes. To this end some metallic iodine is placed 
in a small glass dish provided with a well-fitting cover,and 
the specimens, blood-side down upon little tripods of glass 
or a similar contrivance, so as not to come in direct contact 
with the iodine. When the specimens present a well-mark- 
ed yellow color they are removed, carefully dusted oflf with 
a camel's hair brush and mounted in a drop of syrup of 
levulose. The color of the red blood corpuscles is now 
very like that of the fresh blood, somewhat intensified, 
and the malarial organisms appear as in fresh specimens. 
If the finger has been carefully cleansed and clean glasses 
have been used, no foreign material will be present to in- 
terfere with the examination. Unfortunately the color of 
the red corpuscles fades after twelve to twenty-four hours, 
so that the preparations cannot be preserved. For teach- 
ing purposes the method will be found very convenient at 
times when fresh specimens of malarial blood cannot be 
readily procured. — Md. Med. Joubu^al. 

MICROSCOPICAL SOCIETIES. 



Manchester Society. — We have received from the Man- 
chester Microscopical Society their Annual Report and 
Transactions for the year 1898. Most of the papers are 
well illustrated with excellent plates. Mr. A. T. Gillan- 
ders on "Scale Insects," Mr. W. H. Pepworth on Myxo- 
mycetes,'* Mr. W. Moss on '*The Genitalia of the British 
Hyalinia," Mr. Chas. Bailey on "Maize," Mr. Frank Paul- 
den on "Peripatus 'leuckarti," an Australasian form, and 
Mr. William Blackburn on "Myriothelaphrygia." The an- 
nual address by the President, Prof. Weiss, of Owen's 
College, is printed in full, the subject being "Life." Be- 
sides the usual field-work the Society has a sub-section for 
practical work in mounting and technique. It possesses a 
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library, instruments, and a cabinet of micro- and lantern 
slides ; has recently extended its usefulness by organizing- 
lectures with demonstrations for the benefit of outside so- 
cieties and institutions. Eighteen such lectures have been 
given in the Manchester district during the past twelve 
months and the scheme has been eminently successful. 
The report and transactions can be obtained from the Hon. 
Secretary, Mr. E. C. Stump, 16 Herbert Street, MossSide, 
Manchester, post free for one shilling and eightpence. 



NEW PUBLICATIONS. 



New Catalog^ues. — Send to Mr. J. H. Steward, of 406 
and 407, Strand, and to Messrs. A. Clarkson & Co., of Hol- 
born Circus. The former contains several microscopes of 
excellent design, and a full list of accessories, but is cum- 
bered, as is too often the case, with types of microscopes 
of antiquated patterns, Messrs. Clarkson's catalogue is 
almost entirely devoted to second-hand instruments, all 
offered at moderate prices, and nearly all are of good and 
recent models. 

The Fixation, Staining and Structure of Protoplasm, a 
Critical Consideration of the Theory and Technique of 
Modern Cell study. By Dr. Alfred Fischer (Leipsic), 
royal octavo, 362 pages,l double plate and 21 figures in text. 
Published by G. Fischer, Jena, 1899. The history of the 
closing cycle of botanical activity will undoubtedly show 
that one of its most noticable and unusual features has been 
the enormous amount of energy devoted to the study of 
the structure of protoplasm. Research in this phase of 
biological science may be said to have had its origin chiefly 
in an effort to determine the mechanism of the nucleus as 
a vehicle of heredity, and it has been directed for the greater 
part to the morphology of the chromatin in mitotic divi- 
sion, and to the behavior of the 'attractive and directive 
bodies,' with some effort to take into consideration the 
structure of protoplasm arid the general organization of 
the cell. The results of these investigations have filled a 
great amount of space in all classes of botanical Journals, 
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beside the special periodicals devoted to the subject, and 
have covered an untold area of the costliest plates. The 
early specialization of a large number of the young-er work- 
ers in this line has led to the publication of many articles 
on the subject utterly devoid of literary form, filled with 
local and personal terms, uselessly recounting- technique, 
and giving the most merciless repetition of details of ob- 
servation with no attempt to summarize the results,or give 
the general significance of the phenomena described: mak- 
ing the preparation of such a work as the book under dis- 
cussion doubly necessary. 

Then again the time seems at hand when the cytologist 
may be fairly asked to interpret to his botanical brethren 
the vast amount of detail accumulated in the last decade 
by his method of research. So far as the general discus- 
sions of recent date may be taken as a reply to this perti- 
nent inquiry, the summary of well-grounded facts and es- 
tablished theory shows a very small residum of actual pro- 
gress. Thus one of the most prominent cytologists in 
America has taken occasion to say, in a recent review of 
knowledge of the cell, "And yet if we take account of the 
actual knowledge gained, we cannot repressa certain sense 
of disappointment, partly that microscopical research 
should have fallen so far short of giving the insight for 
which he had hoped, but still more because of the failure 
of the best observers to reach any unanimity in the inter- 
pretation of what is actually visible under the microscope. 
* * * I would like at the outset to express the opinion that, 
if we except certain highly specialized structures,the hope 
of finding in visible protoplasmic structure any approach 
to an understanding of its physiological activity is growing 
more, instead of less remote, and is giving way to a con- 
viction that the way of progress lies rather in an appeal to 
to the ultra-microscopical protoplasmic organization, and to 
the chemical processes through which this is expressed." 
(E. B. Wilson, in Science, p. 34, July IS, 1899). 

The chief value of the book consists in its collection of 
methods used, and facilitates the ready selection of those 
which give promise of results in new methods of attack. 
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